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Forthcoming Events. 


MAY-OCTOBER. 
North-East Coast Exhibition at Newcastle-on-Tyne. 


JULY 2-4. 
North-East Coast Institution of Engineers and _ Ship- 
uilders :—Joint summer meeting with the Institution 
of Shipbuilders in Scotland, at Newcastle-on-Tyne. 


JULY 16-27. 
International Aero Exhibition at Olympia, London, W. 


Papers from Abroad. 


At this year’s Convention it was noteworthy 
that there was a record number of foreign 
exchange Papers, and that, in fact, they exceeded 
the total number of Papers presented to last 
year’s Convention at Leicester. This fact makes 
pertinent some consideration of the value and 
the position of these Papers. Originally, of 
course, they were intended to promote inter- 
national contacts between the founders of the 
world, and to facilitate the exchange of ideas 
and experience among them. That this is well 
on the way to achievement is clearly shown by 
the increasing number of contributors and con- 
tributing countries. This year’s Papers, for 
example, include among the contributors Hol- 
land, Poland and Czecho-Slovakia, as well as 
U.S.A., Germany, France and Belgium. At the 
same time, it must be remembered that quantity 
and quality are not necessarily synonymous, 
and a mere growth in the volume and number 
of exchange Papers is not in itself proof of their 
increasing value. Assuming that the primary 
object of the exchange Paper, namely, to foster 
international interchange in the foundry world, 
has now to some extent been secured, what is 
the desirable direction for the future develop- 
ment of this very valuable instrument? 


In the first place, of course, the good work 
must be carried on. It is of little use to estab- 
lish these contacts if they are not to be kept 
actively alive and significant, and from this 
point of view the larger the number of contribut- 
ing countries the better. But, in the second 
place, the object of the exchange Paper should 
surely be to present to the organisation in the 
e- receiving country work which is not in general 
available to its members, either on account of 
the language in which it is written or of the 
obscurity of the material. And it is a matter 
of some doubt how far this object is always borne 
in mind. There would seem, for instance, to 
take a very obvious example, very little value in 
the presentation to a Czecho-Slovakian Conven- 
tion of matter already available in Germany, 
since German is currently spoken in Czecho- 
Slovakia, and the original work is therefore 
easily accessible. The exchange Paper, there- 


fore, should surely consist either of original 
work—although the prior claim of the worker’s 
own country to receive such work must be care- 
fully considered—or else something in the nature 
of an authoritative review of work already done 
and results already published at home. By 
original work we have in mind no narrow limi- 
tation to work of an academic or theoretical 
character. The Papers might with interest and 
profit cover anything in the whole range of 
foundry practice or theory, but they should, in 
our opinion, aim at providing a definite con- 
tribution to the sum of technical knowledge 
possessed by the audience for whom they are 
intended. 


Testing and Design. 


There was an exceedingly interesting and en- 
lightened discussion on the subject of the test- 
ing of castings at the International Foundry- 
men’s Congress, but we were convinced that 
sight was lost of the basic conditions underlying 
the subject. Primarily, the object is to help 
the designer to have complete confidence in the 
structures or machines he has under considera- 
tion. We suggest that it is illuminating for the 
foundry experts to visit the drawing office—the 
birthplace of their handiwork—and ascertain 
first hand the modus operandi in vogue. They 
will find that all calculations are based on the 
tensile strength of cast iron, which is assumed 
to, be either of eight or ten tons per square inch. 
Then this figure is probably divided by a factor 
of safety of five, so that something like two tons 
per square inch is the maximum strain to be 
taken care of. 

The average designer possesses a very definite 
mental conception of just what is expressed by 
tensile stress, and any other factor submitted is 
translated by him into a tensile equivalent. 
Before one leaves the drawing office, one cannot 
help but feel that any change envisaged can 
only be materialised either by reorganising the 
standard training of the designer so that he 
never over-appreciates tensile values or devise a 
test that is readily and accurately convertible 
into the figures which he has so long utilised 
and mentally evaluated. The designer is aware 
that the testing machine will very rarely give 
a higher figure than the truth; in fact, the con- 
trary is more general. He also apparently is 
cognisant of the “ fact ’’ that cast iron breaks 
along the graphite flakes, as these constitute 
planes of weakness. In this connection, we had 
recently brought to our notice a curious experi- 
ment which did not support this “ fact.” A 
microphotograph of cast iron at 50 diameters 
showed well-defined graphite plates. Each plate 
was slit by a sharp knife, and the paper, which 
would be somewhat stronger than cast iron, say 
20 tons per square inch, was submitted to ten- 
sile testing conditions. The fracture did not 
travel via the slits. We outline this with the 
object of receiving confirmation or denial as to 
whether the mechanism of fracture from ten- 
sile stress is more to be associated with loose- 
ness of texture rather than planes of weakness. 

Finally, we see little hope in our time of con- 
vincing the designer that he should provide 
himself with new vistas when concretising the 
nebulous. 
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1.B.F. Elects New Members. 


At a Council meeting, which preceded the 
annual meeting of the Institute of British 
Foundrymen, held in London, the following 
gentlemen were elected to its various grades of 
membership : 

As Members. 

A. J. Arnold, ‘‘ Sandy Mount,’’ quarry owner, 
Leighton Buzzard, Beds; D. Hanson, D.Sc., 
Professor of Metallurgy, the University of 
Birmingham; S. Hashimoto, chief foundry engi- 
neer, Tama Shipbuilding Yard, Mitsui & Com- 
pany; F. J. Hemming, joint managing director, 
F. H. Lloyd & Company, Wednesbury; A. E. 
Mellerup, works director, R. A. Lister & Com- 
pany, Dursley; A. E. Prince, foundry foreman, 
Perry Bar Metal Company, Perry Bar, Birming- 
ham; G. Shaw, M.A., steel founder, Wellington 
Foundry, Middlesbrough; W. G. Shaw, B.A., 
steel founder, Wellington Foundry, Middles- 
brough; C. W. Smith, foundry foreman, R. A. 
Lister & Company, Dursley; J. E. Whitehead, 
director, Whitehead & Poole, Limited, Radcliffe, 
Lancs; L. Whitehouse, foundry manager, Oak 
Foundry, Limited, Bournbrook; C. Wood, chief 
metallurgist, Beecroft & Partners, Limited, 
Sheffield; and A. Lawrie, foundry manager, A. 
Strang & Company, Hurlford, Kilmarnock. 

As Associate Members. 

J. Carter, metallurgist, Blackstone & Com- 
pany, Stamford, Lines; J. F. Davies, foundry 
manager, W. A. Baker & Company, Newport, 
Mon; H. Edy, moulder, Tubal Cain Foundry, 
Cardiff; O. N. France, foreman moulder; G. 8. 
Gentle, foreman patternmaker, Aston Construc- 
tion Company, London, N.1; A. Haines, foundry 
manager, British Thomson-Houston Company, 
Limited, Rugby; E. J. E. Jenkins, moulder, 
Belliss & Morcom, Limited, Birmingham; 
W. R. D. Jones, lecturer in metallurgy, Univer- 
sity, Cardiff; T. R. Langby, foundry foreman, 
Lake & Elliott, Limited, Braintree, Essex; 
G. E. Morgan, iron moulder, East India Rail- 
way, Jamalpur; J. Mackintosh, patternmaker, 
Falkirk Iron Company; A. Nicol, moulder, 
Forth & Clyde & Sunnyside Iron Company; W. 
Siddle, chemist, British Chilled Roll and Engi- 
neering Company, Limited, Haverton Hill; A. 
Slater, foreman moulder, W. Knott & Son, 
Manchester; J. Thomas, foundry engineer, 
Richardson, Westgarth & Company, Limited, 
Hartlepool; and N. C. Blythe, brass moulder, 
G. & J. Weir, Limited, Glasgow. 


As Associate. 
G. Biggin, moulder, Laycock Engineering 
Company, Limited, Sheffield. 


Convention Closing Functions. 


On Thursday evening, June 13, nearly 500 
delegates and ladies accepted the joint invitation 
of the London Branch of the Institute of British 
Foundrymen and the Foundry Trades’ Equip- 
ment and Supplies Association to a Dance and 
Cabaret at the New Burlington Galleries. The 
guests were received by Mr. W. B. Lake, Presi- 
dent of the London Branch of the Institute of 
British Foundrymen, and Mrs. Lake, and by 
Mr. H. Winterton, President of the Foundry 
Trades Equipment and Supplies Association, and 
Mrs. Winterton. A cabaret entertainment was 
provided by “‘ The Marshmallow Girls” under 
the direction of Mr. Gordon Marsh, and other 
artistes included Miss Olive Tyson and Miss 
Mollie Seymour. The orchestra was under the 
direction of Mr. Ernest Rutterford. A very en- 
joyable evening was concluded at midnight by 
the singing of ‘‘ Auld Lang Syne.” 

The next day, Friday, June 14, was the last 
day of the official Conference arrangements and 
was devoted to a whole day excursion through 
the county of Kent to Canterbury. Nearly 200 
delegates and ladies, including a large number 
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of overseas visitors took part. A halt for 
luncheon was made on the outward journey at 
the ‘“‘ Tudor House,’ Bearsted; the party then 
proceeded to Canterbury, where they were con- 
ducted around the Cathedral. On the return 
journey tea was provided at the ‘‘ Tudor 
House ”’ and the party then returned to London. 

A very interesting informal ceremony took 
place in the lounge of the Hotel Cecil upon the 
return from the excursion to Canterbury, when 
Mrs. S. T. Johnston, wife of the President of 
the American Foundrymen’s Association, pre- 
sented a shawl to Mrs. Wesley Lambert, wife of 
the President of the Institute of British Foun- 
drymen. The presentation was made on behalf 
of the ladies of the American party as a memento 
of the tour of Great Britain, on which they 
were accompanied by Mr. and Mrs. Lambert, 
and also of their visit to the London Congress. 


Scottish Buchanan Medallist. 


Mr. Norman C. Blythe, who was awarded a 
Buchanan medal at the annual conference in 
London, was born in Glasgow on December 9, 
1907. He received his education at Victoria 


Mr. Norman C. BiytHe. 


Drive Higher Grade School, Glasgow, and later 
at the Royal Technical College, Glasgow. He 
chose foundry work as a career, and served his 
apprenticeship in the foundry of Messrs. Mavor 
& Coulson, Limited, engineers, Mile End, Glas- 
gow. He supplemented his foundry training by 
serving in various engineering departments for 
about a year. Mr. Blythe tied for second place 
in the John Surtees Medal competition in 1926, 
and he was awarded a gold medal for the best 
fifth-year apprentice at Mavor & Coulson’s in 
1927. Later Mr. Blythe was transferred to the 
staff at Mile End and employed in various 
capacities, chiefly in making investigations in 
connection with administrative work. Mr. 
Blythe has recently left Messrs. Mavor & Coul- 
son to gain further foundry experience, and is 
now employed with Messrs. G. & J. Weir, 
Limited, Holm Foundry, Cathcart. He has 
been secretary of the Scottish Junior Branch, 
I.B.F., since its inauguration in 1927. 


American Machinery Exports in 1928.-The value 
of exports of metalworking machinery from the 
United States during 1928 totalled $34,125,000, ex- 
ceeding those for 1927 by $7,746,000, and breaking 
A —— since the abnormal post-war year of 
1920. 
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Random Shots. 


An extra attraction at the cabaret held 
during the London Convention was the suitably 
exotic background provided by the paintings of 
Senor Beltran-Masses, which were on show at 
the time. Those of us who spared a minute or 
two from the delights of the programme and the 
joys of meeting our business friends on a non- 
business basis were subsequently amused at the 
attention paid to these paintings by the daily 
Press. Much comment was aroused by the 
‘* hypnotie eyes ’’ of the ladies on the canvases, 
while discussion raged fast and furious as to 
the quality of the colour effects, the suitability 
of the titles, and the choice of subject. All 
things considered, the show appears to have been 
something in the nature of an advertisement for 
the manufacturers of cosmetics for our lady 
friends. 

* 


A very different background was provided by 
the Guildhall, and it was a background that 
could not fail to remind us of the honourable 
antiquity of our industry. lronfounding can 
lay claim to being one of the early crafts, be- 
tween whose guilds or trade organisations (ii | 
may be pardoned the anachronistic expression) 
and the Guildhall there was more than a little 
connection. My knowledge on this subject is 
somewhat rusty, and the question is an intricate 
one, but I feel that, in view of recent events, | 
might with advantage to myself and my readers 
refresh my memory. 


* * 


Minor points in connection with the Conven- 
tion that come to my mind are:—The special 
significance of the royal toast at a time like this 

-a significance which our foreign visitors were 
quick to appreciate ; the desirability, when speak- 
ing in a large hall, of speaking into the micro- 
phone provided for the purpose; the quality of 
the singing provided as entertainment; and last, 
but not least, the attention paid to the Conven- 
tion in the Press and the success it undoubtedly 
achieved with all concerned. There is no doubt 
that the foundry trade and its organisations are 
rising in prestige. As one visitor pointed out 
after the Guildhall reception, there will soon be 
no further heights to which we can aspire, short 
of Windsor Castle ! 


* * * 


Founders can hardly fail to be interested in 
the recent appointment of Mr. Arthur Hender- 
son as Foreign Secretary. He began his work- 
ing life as a moulder, and of recent years he has 
frequently attended meetings of the Institute of 
British Foundrymen, and he displayed his in- 
terest in his old trade by being closely identified 
with the last London Convention. Mr. Longden, 
the new M.P. for one of the Birmingham divi- 
sions, is also closely identified with the industry. 
Can any readers tell us of further recruits to the 
political ranks who have a connection with found- 
ing, other than the gentlemen mentioned else- 
where in a recent issue? It would be interesting 
to know of them. In this connection we must 
mention the loss sustained by the industry in 
the reverse suffered by Mr. Cyril Lloyd at 
Dudley. 


* * * 


And in this connection, too, there was once 
a political speaker who suffered from excessive 
corpulence, and who was told by an exasperated 
listener to ‘‘ Go to hell.’ ‘ Then,”’ replied the 
stout gentleman, with ready wit and imperturb- 
able good humour, “the fat would be in the 
fire, wouldn’t it?” 


JUNE 


J. Aff 
F. Allar 
ham), T 
(Sheftiel 
Arnold | 
ham). 

W. R. 
(Frodins 
Bean (H 
Becker 
sall), A 
(London 
gow), 
tree, 
E. M. E 
(Bradle: 
Blades 
Thames 
Bartlett 

A. Ca 
gow), ¢ 
(Sheffiel 
Camero 
Chambe 
Corbin 
H. F. ¢ 
ton), J. 


Surrey) 
Dobson 
Durran 


(Londo 
Ellis ( 

Field ( 
Fender 
ton Sp: 
Fletche 


stable). 
(Londo 
dent 
end-on: 
Griffitk 

Presid 
on-Tee: 
Hargr: 
A. Ha 
Heap | 
(Surre 
Hider 
(Birmi 
| 
cheste1 


(Leisti 
R. S. 


= 
| 
Crewds 
D. 
port ( 
Cecil H 
So G. E. 
(Letchi 
| 
-- ----— 
sall), 
(Lond 
E. J. 
(Sheffi 
Hudso 
J. 
son (S 
| C. Jo 
Staffs) 
Kent 


1929. 


JuNE 27, 


FOUNDRY TRADE JOURNAL. 


International Congress. 


List of Delegates Present. 


Great Britain. 

J. Affleck (Glasgow), K. Ainsworth (London), 
F. Allan (Sunderland), A. E. Allen (Birming- 
ham), T. F. Allen (Birmingham), J. B. Allan 
(Sheffield), G. L. Anderson (Edinburgh), A. J. 
Arnold (London), Major J. W. Athey (Birming- 
ham). 

W. R. Bates (Wellingborough), A. F. Barnaby 
(Frodingham), J. Bayne (Rainhill, Lanes), E. 
Bean (Hull), H. J. Beck (Normanton), Dr. M. L. 
Becker (Teddington), Robert P. Bethell (Wal- 
sall), A. M. Bennett (Leeds), A. S. Beech 
(London), J. Bell (Whitiey Bay), J. Bell (Glas- 
gow), J. Bevins (Ulverston), C. W. Bigg (Alles- 
tree, near Derby), J. S. Birchall (Rochdale), 
E. M. Boote (Coventry), K. J. J. Bone (Luton), 
A. W. G. Bagshawe (Dunstable), G. Buchanan 
(Bradley, Staffs), F. G. Butters (Ilkeston), C. 
Blades (Syston), John P. Brand (Kingston-on- 
Thames), J. Burrell (Willington Quay), A. R. 
Bartlett (Belvedere, Kent). 

A. Campion (Glasgow), H. D. Campbell (Glas- 
gow), G. C. Castle (Sheffield), E. A. Carlisle 
(Sheffield), A. Carr (Chadwell Heath, Essex), J. 
Cameron, Past-President (Lenzie, N.B.), J. F. 
Chambers (Windsor), KE. A. Chel] (London), 
F. J. Cook, Past-President (Birmingham), F. D. 
Corbin (Llanelly), C. W. Coleman (London), 
H. F. Coggan (Halifax), J. H. Cooper (Darling- 
ton), J. J. Collin (Sunderland), H. Cowan (Glas- 
gow), F. J. Cree (Peterborough), Capt. R. 
Crewdson (London), J. Currie (Bathgate). 

D. Dalrymple (West Bromwich), J. Daven- 
port (Leyland), V. Delport (London), Prof. 
Cecil H. Desch (Sheffield), H. C. Dews (Sutton, 
Surrey), Dr. J. W. Donaldson (Greenock), W. E. 
Dobson (London), W. Donnan (London), J. 
Durrans (Penistone). 

A. Edwards (Cheltenham), 
President (London), 
(London), Dr. A. B. 
Ellis (London). 

Vv. C. Faulkner, Past-President (London), H. 
Field (Wolverhampton), A. Firth (Sheffield), B. 
Fender (Monkseaton), 8S. W. B. Flavel (Leaming- 
ton Spa), W. Y. Flavell (West Bromwich), J. E. 
Fletcher (Dudley), C. Fontaine (Newport, Mon.), 
G. E. France (Elland, Yorks), A. C. Furmston 
(Letchworth). 

B. Gale (Nottingham), J. W. Gardom (Dun- 
stable), F. Gill (Nottingham), G. F. Gillott 
(London), J. T. Goodwin, M.B.E., Past-Presi- 
dent (Chesterfield), Dr. R. H. Greaves (South- 
end-on-Sea), C. Gresty (Monkseaton), G. 
Grifiths (Birmingham), P. Gundry (Cornwall). 

A. E. Harford (London), A. Harley, Vice- 
President (Coventry), F. A. Harper (Stockton- 
on-Tees), R. R. Hargraves (Manchester), R. C. 
Hargraves (Stockport), J. Haigh (Harrogate), 
A. Haines (Rugby), G. Hall (Birkenhead), D. T. 
Heap (Surrey), J. E. Hearn (Luton), A. Herring 
(Surrey), C. W. Hampton (Sheffield), G. E. 
Hider (Torquay), B. Hird (Newport), J. Hird 
(Birmingham), W. Hird (Bingley, Yorks), 
H. J. S. Hilton (Derby), A. Hodgson (Man- 
chester), J. Hogg (Burnley), W. A. Homer (Wal- 
sall), J. D. Hotchkis (London), L. H. Howell 
(London), J. R. Hyde (Newcastle, Staffs), 
E. J. L. Howard (Manchester), J. E. Hurst 
(Sheffield), R. E. Hoy (Sutton, near Hull), F. 
Hudson (Kilmarnock). 

J. E. Jadoul (Manchester), G. R. Jarmy 
(Leiston, Suffolk), H. C. Jay (Newcastle), 
R. S. M. Jeffrey (Kirkintilloch), S. D. Jenkin- 
son (Sheffield), K. S. Jewson (Dereham, Norfolk), 
C. Jobson (Derby), J. B. Johnson (Tipton, 
Staffs), W. Jolley (Manchester). 

_C. Howell Kain (Braintree, Essex), B. B. 
Kent (Keston, Kent), E. G. King (London), 
W. S. Kinsman (Cardiff). 


J. Ellis, Past- 
R. W. E. Etheredge 
Everest (London), J. P. 


J. Laing (Bedford), W. B. Lake (Braintree, 
Essex), T. R. Langley (Braintree), Wesley Lam- 
bert, President (London), H. O. Law (Sheffield), 
W. Levesley (Sheffield), G. Lillie (Co. Durham), 
D. C. Lloyd (Wolverhampton), A. Logan (New- 
castle-on-Tyne), J. Longden (Clydebank, N.B.), 
i. Longden (Manchester), C. R. Loxton (Leeds), 
H. Loxton (Leeds), A. Lomas (Sheffield), G. T. 
Lunt (Wolverhampton), J. Lucas (Lough- 
borough). 

C. F. L. Mace (Manchester), D. W. Maddock 


(Wellington, Shrops), T. Makemson, General 
Secretary (Manchester), J. Masters (Shrews- 


bury), N. Mason (Birmingham), C. L. Mason 
(Sheffield), W. Mason (Farnborough, Hants), 
T. G. Marsden (Sheffield), D. G. Mather (Ash- 
ford Kent), A. E. Mellerup (Dursley, Glos), 
F. A. Melmoth (Sheffield), H. Milner (Man- 
chester), R. A. Miles (Manchester), H. S. Moor- 
wood (Sheffield), H. Morewood (Sheffield), J. S. 
Morehead (Glasgow), G. Moran (West Brom- 
wich), W. J. Molineux (Durham), J. V. Murray 
(Wednesbury), A. H. Mundey (Woolwich). 

J. McArthur (Motherwell), J. J. McClelland 
(Whitchurch, Glam), J. McEachan (Kirkintil- 
lock), T. McFarlane (Horsehay, Shrops), F. E. 
McGrah (Wolverhampton), A. MeWhirter 
(Lincoln). 

F. K. Neath (Birmingham), Dr. A. L. Nor- 
bury (Birmingham). 

E. Oakden (Woodley, Cheshire), G. Offiler 
(Sheffield), W. O’Keefe (Birmingham), G. L. 
Oxley (Sheffield), J. Oswald (London). 

W. Y. Pateman (Luton), A. E. Peace (Derby), 
J. G. Pearce, Director B.C.I.R.A., H. Pem- 
berton (Derby), A. E. Perry (London), H. 
Phillips (Wednesbury), J. Picken (Dawley, 
Shrops), J. Poole (Manchester), W. H. Poole 
(Bingley, Yorks), J. S. G. Primrose (Manches- 
ter), J. M. Primrose (Falkirk), T. F. Proctor 
(Glasgow), R. O. Patterson, Past-President, 
H. S. Primrose (London). 

H. Rea (Newport, Mon), J. A. Reynolds 
(Rainhill, Lanes), J. Riley (Oldham), N. D. 
Ridsdale (Marton-in-Cleveland), R. Ritchie 
(Middlesbrough), R. J. Richardson (Pontypridd), 
W. B. Richardson (Farnworth), A. J. Richman 
(Ipswich), N. E. Robson (Braintree, Essex), D. 
Rogers (Llanelly), Dr. Rosenhain (National 
Physical Laboratory), W. Roxburgh (Rugby), F. 
Russell (Sheffield), P. A. Russell (Leicester), 
S. H. Russell, Past-President (Leicester). 
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Die Casting.* 


By A. H. Mundey (Member). 


The art of die casting is of the greatest in- 
terest to the foundryman, yet it is feared that 
this interest is not wholehearted as a general 
rule. The attitude is apt to be one of good- 
humoured tolerance, not unmixed with a trace 
of contempt. It is easy to understand this, for 
the foundryman’s craft is essentially that of the 
moulder in sand and loam, and any process which 
aims at the displacement of this highly-skilled 
craft must of necessity be viewed with suspicion, 
even if this displacement be only in respect of 
a minute fraction of the total output of the 
foundry man. 

It has been pointed out several times recently 
that when an intelligent person, who has no 
intimate knowledge of the work, visits a foundry 
and sees the large and _ beautifully-prepared 
moulds ready for a casting—moulds, so costly 
in money as well as skilled effort and time— 
and the visitor learns that the mould is used 
but once, that it is destroyed in giving birth 
to one casting only, the natural question arises, 
cannot moulds of a permanent or at least a 
more-lasting character be employed? Die-cast- 
ing, in a limited measure and in respect to small 
castings which are required in large numbers, 
is the attempt to furnish a practical answer. 

Die casting has been studied during recent 
years by a number of metallurgists, both from 
the point of view of scientific research and as 
a technical problem of industry. Many Papers 
have been read and lectures given and discussed. 
The author has had some small share in these 
efforts to obtain and disperse reliable informa- 
tion. It will, therefore, be impossible to present 
to the Institute details which are entirely new 
and unpublished, as the investigators have 
honestly reported results of experimental and 
explorative work, whether successful or not, to 
the great advantage of all engaged in the 
industry. 

Die casting may be defined as a method of pro- 
duction of castings in a highly-finished or semi- 
finished condition, accurate to form and dimen- 
sions, with holes and inserts as required, screwed 
parts, both internal and external complete, by 
pouring or by forcing under pressure, molten 
metal into well-finished permanent or long-life 
moulds. These moulds are frequently called dies; 
this is probably on account of the fact that they 
are produced by highly-skilled tool-fitters and 
die-sinkers and not by the moulder, as in general 
foundry practice. 

The process is distinguished from that usually 
known as chill casting, in that the latter usually 
requires a subsequent machining operation, or 
even forging and machining before the article 
is ready for use, on the other hand, die castings 
are very largely polished and plated after cast- 
ing and trimming. 

Die casting is not a newly-invented process, 
for the ancient armourers used more or less 
permanent moulds of stone or burnt clay for the 
production of spearheads, axes and _ other 
weapons, these castings being of bronze. The 
method of production, by simply pouring molten 
metal into the mould, is now usually called 
‘gravity’ die casting, as distinguished from 
the employment of pressure, either by a pump- 
plunger or high-pressure air when it is desig- 
nated ‘‘ pressure ’’ die casting, thus excluding 
the term chill casting altogether. 

Type casting is the oldest-established branch 
of die casting, and it is probable that the print- 
ing industry employs an amount of die castings 
in the form of type and stereo-plates, which far 
exceeds in weight the whole output for all other 
trades. 

The early dies were simple, consisting of three 
members, two forming the mould for the body 
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of the type, and the other the matrix for the 
type face, the metal being poured from a small 
ladle, whilst the mould was held in the hand. 
Type-casting machines are excellent examples of 
automatic die casting. Here, in a belt or single- 
unit motor-driven machine, molten metal is 
pumped into a three-part mould, which is car- 
ried to a nozzle to receive it, the mould is 
opened, the casting ejected, the tang removed, 
the cycle of operations is now repeated, each 
movement being effected by appropriate cam- 
mechanism. The composing machines, of which 
the Linotype and the Monotype are the most 
notable examples, are developments of the type 
casters. 

A few specimens of the products of these 
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machines will be of interest to foundrymen, 
whose usual work is of such different character, 
one specimen only will be specially mentioned. 
A Monotype type, one-sixth of an inch-square 
section, on this small surface the whole of the 
Lord’s Prayer is cast, the definition being per- 
fect, as viewed under a low-power microscope. 

At the other end of the scale of castings for 
printers there is the stereotype foundry. In the 
olfice of one great London daily newspaper no 
less than 40 tons of metal is cast into plates (all 
of which are of outstanding merit. as to work- 
manship) nightly. Bullet casting was probably 
the next operation in which die casting was 
employing in an extensive way. 

Anderson and Boyd, in an American Exchange 
Paper to this Institute (Vol. XVII, 1923-24), 
gave an excellent classification, and Capt. 
George Mortimer adopted this in his Paper to 
the Institute of Metals in 1926; it was as fol- 
lows:-—(A) Slush casting; (B) gravity casting; 
(c) centrifugal casting; (p) corthias casting; and 
(E) pressure casting. Cartland, in a lecture to 
the Coventry Engineering Society, 1928, 
expanded this, as set out in Table I. 

Die casting can be classified into two main 
divisions, i.e., pressure die casting and gravity 
die casting, but before passing on to discuss 
these in detail it is proposed briefly to describe 
the three other processes. 

Slush Casting. 

The first is slush casting, which is used for the 

production of articles of decorative rather than 
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engineering value, such as toy soldiers, statu- 
ettes and chandelier fittings. The metal is 
poured into the mould, and the mould is then 
almost immediately inverted and the majority 
of the metal poured out again, but a thin lining 
solidifies against the cool surface of the mould, 


TasLe I.—Classification of Die Castings. 


Slush ( Tin base 


Centrifugal | Tin-antimony 
Corthias ( Plunger< Lead base Tin copper 
hardened 
PRESSURE ;Zinc Base Copper, alumi- 
nium hardened 
Air Aluminium 
Alloys 


All above 
Aluminium alloys 
Gravity Aluminium bronze 
(Cast iron 


thus producing a light hollow casting without 
any elaborate method of ‘‘ coring.” 


Centrifugal Casting. 

This is a method by which centrifugal force 
is employed to bring pressure to aid in the fil- 
ling of the mould. Its application is very 
limited indeed, but castings of very close, even 
grain can be produced. 


A measured amount of metal is poured into 
the mould and a tightly-fitting core attached to 
a plunger is then immediately forced into the 
mould with pressure. This gives the effect of 
pressure die casting, but the process is naturally 
limited to the comparatively few designs in 
which the pressure can be applied by the inser- 
tion of the core. 

Pressure Die Casting. 

This is one of the two main divisions of the 
die-casting industry, and by pressure methods 
castings can be produced with a high degree of 
finish, a remarkable dimensional accuracy, and 
with holes correctly spaced, true to size, with 
internal and external screw threads, with bushes 
and inserts placed as required and cast at a great 
speed, when once the dies have been correctly 
designed, made and tested. 

The apparatus used is simple in principle. 
Imagine a melting-pot formed essentially like a 
teapot; the vessel is filled, or nearly so, with 
molten metal, the lid is replaced by a plunger, 
the mould or die is attached firmly to the spout; 
a sharp application of pressure to the plunger 
forces a supply of molten metal up the spout 
and into the die, which is so arranged as to be 
capable of ready opening for the release of the 
casting. A small hand-operated machine, 
patented in 1872, worked exactly on these lines, 
and, although modern machines of the plunger 
type have become relatively complicated in 
design, the same general principle applies. 

The general equipment for die casting by this 
method usually includes several melting-pots, 
normally of cast iron, and gas- or oil-heated, 
placed handily for supplying molten metal to 
the actual casting-machine, which has a reser- 
voir containing metal, kept hot by gas-burners, 
enclosed in a chamber lined with firebrick. 

The pump with plunger is attached to the 
reservoir and the plunger is operated by means 
of a long lever. The mould or die is fastened 
to a swinging or hinged plate and is brought 
into communication with the spout by swinging 
the plate into position and fastening with clips 
The mould, being in two parts at least, is held 
together by means of a toggle-joint which admits 
of quick release, thus parting the mould. The 
parts of the mould are kept in register by means 
of dowels. Holes in the casting are formed by 
means of cores which are removed by rack-and- 
screw mechanism. Internal threads are formed 
by means of screw cores and external ones by 
screwed collars. The air is displaced by the in- 
coming metal through vents which are placed at 
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suitable positions—the success of any particular 
casting often depends largely on skilful venting 
of the die. The vents themselves are frequently 
very thin, flat apertures through which air can 
pass, but on account of their small sectional area 
the metal is unable to follow. 

Dies are generally of steel—the main portions 
of mild steel, the special parts of alloy steel, 
such as nickel chrome, whilst as much of the 
body of the die as can be, is made of cast iron. 
The choice of material is controlled by the class 
of alloy to be used and the character of the 
casting. 

The operation of casting in a plunger type of 
machine is as follows:—The reservoir is filled 
with molten metal and the lip of the nozzle 
cleaned from dross and partly-solidified metal. 
The die is opened, cleaned, oiled, and, in some 
cases, dusted with French chalk, cores are racked 
and screwed into position, and inserts or bushes 
placed in position. The die is then closed and 
by means of the plate, on which it is fastene:l, 
is brought with the aperture pressed close 
against the nozzle of the metal reservoir. The 
stroke of the plunger is actuated by a bell-crank 
lever, the long arm being manipulated by the 
operator. The kind of pull on the lever is very 
important; in some cases a sharp stroke is neces- 
sary, whilst in others a steady, strong follow- 
through is required. The workmen become re- 
markably skilful in maintaining the kind of pull 
to give the best result as well as in general 
management of the whole machine. The dies 
and cores are generally water-cooled ; the adjust- 
ment of the rate-of-circulation to maintain the 
best die-temperature is important. 

After completion of the casting, the spout is 
severed and removed and the mould opened, a 
set of ejector-pins which lie flush with the sur- 
face of the die is operated and the casting 
gently pushed out immediately after solidifica- 
tion. The marks of these ejector-pins are just 
visible on practically all zinc-base die castings. 
The die is now ready for a further cycle of 
operations. The casting is given a preliminary 
inspection and then passed on for trimming, 
polishing, plating, etc., if required, before final 
inspection. 

The plunger-type of pressure die casting 
already described is suitable for all alloys of 
low melting-point, that is, up to about 450 deg. 
C., and under this heading are :— 

(1) All tin-base alloys for bearings of every 
description. This section of the die-casting in- 
dustry is one which is almost complete in itself; 
castings can be produced with great precision 
and excellent finish. The subject of die-cast 
automobile-bearings is one which will probably 
be well known to the members of this con- 
ference. 

(2) Special tin-antimony alloys, which are used 
for gas-meter parts. These also produce castings 
of a high degree of accuracy and finish. 

(3) Antimonial lead alloys for battery plates, 
grids, and terminal nuts for batteries, and also 
for certain weather-resisting window-fittings and 
other special purposes. 

(4) Zine-base Alloys.—This is probably the 
largest class produced as pressure die castings in 
the plunger-type machine. Their application 
covers a vast range of engineering and general 
commercial work, as will be seen from the speci- 
mens exhibited. Gramophone and other musical 
instrument parts, wireless details, automobile 
accessories, domestic articles, camera and cine- 
matograph fittings and general instruments. 

There are two main classes of alloys used :— 
(a) Zine-hardened with tin and copper, and 
(B) Zinc-hardened with copper and aluminium. 
The actual composition varies with the work to 
be done. Special more-complex alloys are some- 
times used, but the following can be regarded 
as typical of the two classes concerned :—(A) 
Tin, 7 to 10 per cent.; copper, 4 to 7 per cent.; 
and zinc, balance. (B) Copper, 3 to 5 per cent. ; 
aluminium, 4 to 4.5 per cent.; and zinc, balance. 

_In general, Class (A) are used where dimen- 
sional accuracy is of the greatest importance; 
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Class (B) where strength and toughness are the 
chief consideration. 

The most notable contribution to the avail- 
able information on die casting at the moment 
is the series of Papers presented to the Institute 
of Metals at the Autumn Meeting at Liverpool 
in September last year. The Papers report work 
carried out by the British Non-Ferrous Research 
Association, with the active support of the De- 
partment of Scientific and Industrial Research 
and the valuable co-operation of the aanufac- 
turers and their associations. 

The Papers deal with three distinct sections 
of the industry:—(1) Die-Castings Alloys of 
Low Melting-Point by Russell, Goodrich, Cross 
and Allen, under the direction of Professor C. H. 
Desch, of Sheffield University; (2) Properties 
and Production of Aluminium-Alloy Die-Castings 
by Archbutt, Grogan and Jenkins, under the 
direction of Dr. W. Rosenhain at the National 
Physical Laboratory; and (3) Die-Casting of 
Copper-Rich Alloys by Genders, Reader and 
Foster, under the direction of Dr. Harold Moore, 
of the Research Department, Woolwich. 

The Papers are arranged in this order because 
it is considered that it corresponds with the 
relative magnitude and commercial importance 
of present-day manufacture. The first Paper, 
dealing with alloys of low melting-point confines 
itself to zinc-base alloys of two types: (A) Those 
in which the hardening-constituents are tin and 
copper, and (B) examples of alloys employing 
aluminium and copper as hardeners, other con- 
stituents, such as nickel, cadmium, lead and 
magnesium, have been introduced as individual 
cases, as shown in Table I. 

Pressure-casting was employed throughout. 
Flat test-pieces were made in sixteen alloys. 
The examination was for tensile strength, hard- 
ness, bending, porosity, and also as to the effect 
of casting temperature, temperature of mould, 
size of gate and vent and type of pull on lever. 
Further, the effects on the strength and on the 
permanency of dimensions after atmospheric 
ageing and of accelerated ageing by the action 
of hot air, hot moist air and steam at 100 deg. C. 

The form of test-piece particularly in respect 
to the radius at the junction of head and 
parallel portion is most important. The pieces 
having a small radius broke at the shoulder. 
1t was found that the most suitable form was a 
2-in. parallel test length with 1.5-in. radius. 

The alloys of the second class, having alu- 
minium and copper as hardener, have about 
twice the tensile strength of those in which 
copper and tin are so employed, together with 
what is perhaps of more importance, a useful 
measure of ductility and toughness. Variations 
in the size and form of gate within reasonable 
limits were found not seriously to affect the 
strength of the test-pieces, but, as was shown in 
the discussion, are of importance in connection 
with industrial production. Temperatures of the 
metal in the bath did not greatly affect tensile- 
strength of test-piece casting, but high tempera- 
tures gave rise to surface pinholes. 

It was elicited in the discussion that the rela- 
tive temperature of the bath and mould is of 
importance; with moderately low temperature 
in the metal bath and a warm mould good 
results are obtained in usual circumstances. The 
type of pull leaves much to the skill and dis- 
cretion of the operator, who from experience 
learns that some castings require a short, sharp 
pull and others a sustained and steady follow- 
through. Variation in actual composition in the 
casting was shown to have been obtained by 
manipulation of the lever when casting metal 
whilst passing through the long temperature- 
range of solidification. 

It was found that the aluminium-copper- 
hardened alloys are more difficult to cast, requir- 
ing a stronger action on the lever, and in this, 
commercial manufacture had advanced beyond 
the resources at the disposal of research and 
had overcome the difficulty. The influence of 
the external surface which is chilled is very 
great on the strength and hardness of the cast- 
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ing. Machining away the surface alters the 
conditions in a serious manner. 


Permanence of Zinc Base Die Castings. 

It was shown that the prejudice against 
aluminium-copper-zine alloys, which formerly 
existed, is not justified in the high-grade alloys 
now being produced, and that so far as can he 
authoritatively determined there is little dif- 


TaBLe II.—Composition of Alloys under Investigation, 


Zine Base. 
| 

Alloy. | | Den- 
Mark; CU | Sm | Al Mg sity. 
6 RM | 3.17| 5.67, 0.41 | | —| 7.148 
7 RM | 3.16) 7.40, 0.36 | —| —|— | —| 7.143 
8 RM | 3.72) 9.73) 0.98 | — | — | — | — | 7.085 
9 RM | 3.07)13.83) 0.44 | —|— — | — | 7.670 
"10 RM | 3.11/22.31| 0.29 | — | — | — | — | 7.208 
12 | 1.06) 8.35) 0.37 |1.09) —|— | —| 7.131 
13. | 3.66) 9.65) 0.86 | — | — |— 0.97 7.128 
| 2.72) — | 3.95 | —|—|— | —| 6.77 
14B | 3.07) 0.28) 4.64 | — | — | — |—/|6.3 
15 | 5.14) — | 4-16 | — —|— | —| 6.85 
16 | 7.02) — | 4.02 | — | — | — = | 6.908 
17 | 3.03} — | 3.87 | — |0.80|) — | —/ 6.78 
17 AC | 3.04) — | 3.44 | — 0.76} — |—| — 
2 AE | 3.02) | 4.07 | — | — 0.095} — 
2 AH | 2.94) — | 4.02 | — | — |0.107] —| — 


ference between the two types of alloy under 
examination. It was further pointed out that 
a copper-tin-zinc alloy casting of a difficult 
design had been in use as a component of a 
commercial instrument for seven years, and 
although required to be accurate to 0.001 in. 
was found to be not sensibly altered in dimension 
or form. 

It is found that porous castings are more 
liable to dimensional change than sound castings. 
The rate of growth depends primarily on the 
condition of the casting—namely, its size and 
shape, its mass per unit of surface, its porosity, 
crystalline size, etc.; whilst the effect of com- 
position alone is (within fairly wide limits) com- 
paratively small. It is considered that the 
presence of certain impurities adversely affect 
the permanence of die castings in these alloys 
in addition to increasing the difficulty in the 
actual casting operation. 

The second class of die castings, the aluminium 
alloys, so ably investigated by Archbutt 
and his co-workers, is of increasing interest. 
In the investigation gravity-feed was employed 
throughout, but here again commercial prac- 
tice under scientific guidance is racing ahead 
of research reports, and pressure-feed is being 
employed with striking success. Naturally there 
is much to learn; unexpected difficulties arise ; 
extended experience in tool and machine design 
as well as manipulation is demanded. 

Five alloys were employed in the National 
Physical Laboratory investigation; the object 
was twofold. First to examine the properties 
of the products and determine the best method 
of production. Second to explore the phenome- 
non of hot-shortness, which is the ever-present 
cause of anxiety in production. The alloys were 
4 per cent. copper, 8 per cent. copper, 12 per 
cent. silicon, 4 per cent. copper plus 3 per cent. 
silicon, and Y-alloy (copper 4 per cent. nickel 
2 per cent., magnesium 1.5 per cent.). Two 
types of casting have been investigated: (A) a 
shouldered test-piece of circular section suitable 
for testing direct. without machining; (B) a 
hollow tubular casting, requiring use of cores in 
moulding, and incorporating flanges and changes 
of section, features which cause difficulties in 
casting. Design and treatment of moulds, and 
conditions of working in respect to mould-tem- 
peratures, pouring, stripping, etc., and the effect 
of the different alloy compositions on these are 
described, together with the testing and proper- 
ties of the castings obtained. To overcome de- 
fects due to air-locks, shrinkage, sticking of 
cores, etc., very careful control of the working 
conditions was necessary, including metal and 
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mould temperatures, rate of pouring, interval 
between filling the mould and operations of 
drawing cores, opening the mould and stripping. 

By means of a practised team of workers these 
operations were carried out with the degree of 
accuracy needed, and considerable success was 
thus obtained. Satisfactory castings were pro- 
duced in the tubular form from all the alloys 
studied. With the test-piece form castings of 
satisfactory mechanical strength were obtained 
in ‘‘Y’’-alloy, 12 per cent. silicon and 4 per 
cent. copper, plus 3 per cent. silicon, but less 
satisfactory results were obtained with the binary 
copper-aluminium alloys owing to hot-shortness. 

The moulds were of grey cast iron annealed, 
and the cores from wrought 3-per-cent. nickel 
steel. Morgan crucibles were used. Pyrometric 
control was employed and every precaution was 
taken to ensure uniform conditions, and a de- 
gree of scientific accuracy observed so that any 
part of the experiment may be repeated under 


I1I.—To show the Effect of 
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These were weak, or hot short, andy due to con- 
traction oh solidification, suffered before they 
could be stripped (see Fig. 1). The typical cast- 


TaBLe V.—Comparative Tensile Properties of the Alu- 
minium Alloys Investigated, in the Form of 1-in. diam. 
Chill-cast Bars. 


MS. | E. 


| 


Tons per | Per cent. 


Alloy. 
sq. in. on 2 in. 
| 
| 
| 


Cu 4 per cent., Si 3 per cent. .. 12 5 
“Y” alloy 14 2 
“Y” alloy (heat-treated) 20 5 
Cu4 percent. .. 10 12 
Cu 4 per cent. (heat-treated) .. 16 22 
Cu 8 percent. .. “ “a 10 4 
Si 12 per cent. (modified) ee 14 12 


ing was well chosen; it gave excellent compara- 
tive results and introduced many of the diffi- 


Type of Pull on lever actuating Plunger. 


Quick pull. Slow pull. 
Alloy | 
‘ | Tonsile Tensile 
No. | Porosity. | Porosity. | 
Per cent. | een 2 | Per cent ry 2 | 
| 

6 RM 3.69 9.81 
7RM 6.04 9.75 3.40 10.34 
8 RM 7.3 9.57 3.09 10.66 
9 RM 7.40 8.84 2.37 10.12 
10 RM | 4.09 9.00 
12 3.16 | 7.62 
4 6.90 18.00 3.63 | 17.61 Standard gate. Average of 20 tests. 
14 5.40 18.84 3.70 | 18.14 | Enlarged gate. ms fs 
15 7.37 19.16 2.33 | 20.73 | Standard gate. 
15 4.87 21.22 4.23 20.96 Enlarged gate. 
16 6.70 21.11 4.17 22.10 | Standard gate. 
16 _ 4.80 22.13 3.27 | 23.24 | Enlarged gate. 
17 4.25 17.51 4.10 | 17.24 | Enlarged gate. Average of 20 tests. 
ZAE 22.02 — | — Enlarged gate. 
ZAH 22.27 , — | Enlarged gate. 


similar conditions, a feature which is so valu- 
able and which is a characteristic of the work of 
the Metallurgical Department of the N.P.L. 
The moulds were dressed with either :—(a) 
Whiting 11 lbs., plumbago 1 lb. and water 4} 
galls. ; or (B) whiting 11 lbs., water-glass 18 fluid 
ozs. and water 4} galls. The cores were dressed 


Taste I1V.—Mechanical Properties of Die-cast Test- 
Pieces. Tested direct Without Machining. 


| M.S. E. 
Condition. | Tons per |Per cent. 
| sq. in. | on2 in. 
| 
Large Teat-Piec 
ow As cast 14-14.5 | 1.5-2 
Heat-treated ..| 17-17.5 2 
Si 12 per cent. Modified | 13-13.5 10 
Cu 4 per cent, Si) f As cast --| 9.610 | 1.5-2 
3 per cent. Heat-treated .. 14-5 2 
Smull Test-Piec'e.* 
“ ” As cast 14-14.5 1.5 
¥” alloy Heat-treated ..| 18-19 2 
8i 12 per cent...| Modified 13.5-14 10 
Cu8 percent...| As cast 9-10.5 3-4 
Cu 4 per cent. Si| { As cast --| 9.5-10 4-5 
3 per cent. Heat-treated ..| 14.5 3 


* Elongation measured on l-in. gauge length. 


with:—Plumbago 8} lbs., commercial rouge 
2} Ibs. and water 4} galls. The rate of pouring 
the metal was determined by trial. Over-rapid 
pouring causes air-locks, whilst too slow pouring 
causes incomplete filling, cold shuts, bad skin 
and flow marks. The results of test-pieces are 
set out in Table V. 

These should be compared with results from 
l-in. chill-cast bars. 

The test-bars were cast in form, thus avoiding 
subsequent machining; all went well excepting 
the two binary alloys of aluminium and copper. 


Italian Iron and Steel Trade 


in May. 


By Our Genoa CORRESPONDENT. 


Further noteworthy progress was possible during 
May in the rate of production of the Italian iron 
and steel works, especially as some establishments 
worked with modernised plant of recent introduc- 
tion. The number of orders received from the 
State Railways was very encouraging in the case of 
rails, wheels and axles, structural material, rolling 
stock, etc. Besides this, there was also a certain 
request for plates from the shipbuilding yards, and 
orders of some importance for concrete bars, rolled 
joists, tubing, etc., from the building industry. 


The Italian demand for Cleveland pig-iron was 
brisk. It was, however, often impossible to arrange 
deliveries with the speed desired by Italian con- 
sumers, some of the producers having sold their out- 
put until next September. The modest quantity in 
the hands of merchants was often negotiated for, 
without, however, being always in a sition to 
arrange delivery. East Coast hematite pig-iron was 
also in strong demand, but even in this case prompt 
deliveries could not be arranged. Italy could place 
orders of some importance with Poland and Ger- 
many, although these countries were themselves in 
need of their own production. Luxemburg and 
French pig-iron was also available, but only in small 
quantities. The inland producers benefited, there- 
fore, very largely by the situation, and were even 
able to lower slightly their prices, due to the possi- 
bility of reducing their costs of production by 
putting new furnaces into commission. 


Quotations on the Milan market on June 6 were 
as under, in lire per metric ton (the average 
exchange rate being about 92.60 lire to the £) :— 
Black sheets (4 mm.) remained at 1,200 (£12 19s.) ; 
galvanised sheets (No. 20) rose from 1,800 to 1,850 
(£19 19s. 6d.); wire rose from 1,040 to 1,080 
(£11 13s. 3d.); rods fell from 1,150 to 1,100 
(£11 17s. 7d.) ; boiler tubes fell from 2,850 to 2,800 
(£30 4s. 9d.) ; Italian welded tubes fell from 1,900 
to 1,850 (£19 19s. 6d.); and Italian seamless tubes 
fell from 2.400 to 2.350 (£25 7s. 6¢.). 


Fie. 1. 


culties which occur in commercial or works prac- 
tice. It is certain that the team of skilled 
workers who prepared the specimens appreciate 
the troubles of the works production man very 
thoroughly. 


(To be continued.) 


Strikes in the German Steel Industry.—Strikes 
during 1928 cost the German Union of Metal 
Workers, which possesses a membership of nearly 
one million, 16,000,000 mks. (£800,000). The total 
funds of the union for the same year amounted to 
80,500,000 mks. (£4,025,000). 
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The Influence: of Chromium in Cast Iron.” 


By J. W. Donaldson, D.Sc. 


Introduction. 

In a recent investigation carried out by the 
author, and presented as the French Exchange 
Paper on behalf of the Institute of British 
Foundrymen in 1928,’ the influences of total 
carbon, silicon, phosphorus and manganese 
respectively on the carbon decomposition and 
volume changes of cast iron were determined. 
These investigations were continued to deter- 
mine the influence of various special element- 
additions, and in the present Paper the influence 
of chromium on heat-resisting and other pro- 
perties is considered. 

The use of chromium in cast iron was first 
experimented with by Keep,? who added chro- 
mium to the extent of 2 per cent., and found 
that there was a slight increase in strength up 
to 1 per cent., then a decrease, while the shrink- 
age was increased when less than 1 per cent. was 
added. Campion,’ in a later investigation, found 
that 1 per cent. of chromium increased the 
strength and hardness, and also the amount of 
combined carbon. Hurst‘ states that in an iron 
containing 1 per cent. of silicon an addition of 
0.9 per cent. chromium rendered the fracture 
quite mottled, and that 4 per cent. added to an 
iron containing 1.5 per cent. silicon rendered the 
fracture perfectly white, and that drastic annea!- 
ing at 900 to 950 deg. C. failed to produce 
graphite. 

Smalley,’ in his systematic investigations with 
special element additions to cast iron, added 
chromium to ordinary grey cast iron and to 
cylinder iron. ‘The influence of chromium addi- 
tions of 0.11 and 0.15 per cent. respectively was 
to increase the strength and hardness slightly, 
while with the larger addition of 0.78 per cent. 
to the ordinary iron the tensile strength fell, the 
transverse strength was affected slightly, and the 
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Fic. 1.—Heat Treatment at 450 pec. C. 


Brinell hardness increased. A similar addition 
of chromium to the cylinder iron produced an in- 
creased transverse strength and Brinell hard- 
ness, but little change in the tensile strength. 
Experiments by Piwowarsky* show that with up 
to 0.5 per cent. of chromium the strength and 
shock-resisting properties of cast iron are in- 


_* A Paper presented to the International Foundrymen’s 
Congress, 


creased to the extent of about 10 per cent., while 
the hardness increases from 20 to 25 per cent. 
Hamasumi’s’ investigations show that the addi- 
tion of 0.4 per cent. of chromium raises the ten- 
sile strength of cast iron from 16.5 to 22.8 tons 
per sq. in. without materially altering the struc- 


Dr. J. W. Donapson. 


ture, and that cast iron is not rendered brittle 
by chromium up to this amount. 

The results of these investigations establish 
denitely that 0.5 per cent. of chromium in the 


TaBLeE I.—Analyses and Tests. 


Mark. P (Cr 1. [Cr2. Cr3. Cr4. | Cr 5. 
T.C., percent. ..|3.16 |3.19 |3.17 |3.16 |3.24 |3.21 
C.C., per cent. ../0.68 [0.70 0.93 |1.13 {1.25 |1.53 
Gr, percent. ..|2.48 |2.49 |2.24 2.03 |1.68 
Si, per cent. 1.48 1.42 |1.40 |1.42 (1.60 |1.48 
S, per cent. (0.054 0.058 (0.041 
P, percent. ...0.70 0.70 (0.69 (0.68 0.77 0.66 
Mn, per cent. .(0.97 0.96 (0.97 |1.00 10.95 |0.95 
Cr, percent. ..| Nil 0.20 0.39 0.66 |0.78 0.90 
M.S.,tons per sq.in. 16.6: 17.0 |18.4 17.8 115.8 13.4 
Br.No. .. — ..| 223 | 235 | 248 | 255 | 262 | 277 


presence of 1 to 2 per cent. of silicon increases 
the tensile and transverse strengths and the 
hardness of grey cast iron. This increase is 
brought about by the chromium preventing the 
formation of graphite and producing a more 
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stable double carbide of iron, and chromium. 
With the exception of Hurst’s work, however, 
little has been done on the heat-resisting proper- 
ties of chromium cast irons, and it was with 
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those properties and the thermal and corrosion 
properties that the following experiments deal. 


Cast Irons Used. 


To an ordinary cast iron containing approxi- 
mately 3.20 per cent. of carbon, 1.5 per cent. 
silicon, 0.7 per cent. phosphorus and 1.0 per cent. 
manganese, chromium was added to obtain a 
series of irons containing 0.20, 0.39, 0.66, 0.78 
and 0.90 per cent. of chromium respectively. 
The exact composition of these irons and the 
plain iron, together with their tensile strengths 
and Brinell hardness, is given in Table I. 

As the chromium increased up to 0.39 per cent. 
the tensile strength increased from 16.6 tons to 
a maximum of 18.4 tons, decreasing with further 
chromium additions to 13.4 tons with 0.90 per 
cent. chromium. The Brinell hardness increased 
uniformly from 223 in the plain iron to 277 in 
the 0.9 per cent. chromium iron. The irons con- 
taining over 0.4 per cent. chromium have a 
mottled fracture, and under the microscope 


60 
Ar 
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Fic. 3.—PERCENTAGE CHANGES. 


showed the presence of free cementite. Diffi- 
culty was also experienced in machining those 
irons. 
The irons were all cast in dry-sand moulds 
into bars 16 in. by 14 in. dia. The chromium 
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was added in the ladle, as 65 per cent. ferro- each of the irons were heated in an electric re- tively. 


cibles before casting to render them uniform. 


Fic. 4. 


-P. As Cast. x 540. 
They were all cast at approximately the same 
temperature and under similar conditions. 


Heat-Treatment Changes. 
The methods of testing were those adopted in 
previous tests with plain cast irons. Bars from 


I —Heat ‘Treatment at 450 deg. C. 


| Duration of heating 
Chromium irons. | in house. 


Cr per cent. | 


0 
T.C. percent. 3.16 3.17/3.17/3.19|3. 1313.15 
| C.C. per cent. 0.68 0.640. 4810.4310. 38)0.38 


‘Tens. M.S... 16.6 16.2 15.7 15.3|15.4)15.5 
| Br. No. 223| 212) 197) 183) 183, 179 


Plain 


Cr percent. 3.19 
per cent. | C.C. per cent. (0. 49|0.50 
| Tens. M.S.. 

Br. No. 


. 17.0/16.8/16.4) — |16. 9 
| 235) 223) 212) 197| 197 197 


Cr 2, 0.39 | T.C. percent. 3.17 3.18 3.173.18|3. 1613.20 
per cent. per cent. 0.93 720. 69|0.69 
| Tens. M.S.. 


| Br. No. 248) 235, 212) 207 201 207 


Cr 3, 0.66 | T.C. percent.|3.163.143.163.1413.103.09 

per cent. | C.C. per cent.|1.13 1.060.990.9610. 950. 96 
| Tens. M.S...|/17.8/ — 
| Br. No. 255| 241) 235) 235 235 235 


Cr 4, T.C. percent. 3.243.30 3.203.263. 29 
per cent. | C.C. percent. 1.25 1.21/1.16)1.15/1. 14 


| Tens. M.S...|15.8) — 
| Br. No. 262) 255| 255| 255 255) 255 
Cr 5, 0.90 | T.C. percent. 3.213.163. 24 3.203. 20 3. 21 
per cent. | C.C. percent. 1.53 1.511.541. 53 1. 521.54 
| Tens. M.S...|13.4; — | — 
Br. No. 277 277 277 227] 777 


P. Hear Treatep For 200 ars. 
at 550 pec. C. x 540. 


Fic. 5. 


TABLE nail —Heat Treatment at 550 deg. C. 


D 
Chromium irons. uration of heating 


in hours. 

Cr per cent. _ 0 40 80 120 160 200 
Plain . T.C. percent. 3.16 3.13 3.163.153.153.14 
C.C. per cent. 0.68 0.12 0.11,0.09 0.12 0.12 

Tens. M.S... 16.6 15.8 15.1 14.8 14.6 14.8 

Br. No. 223 138; 129) 129 125 129 

Cr 1, 0.20 T.C per cent. 3.19 3.13. 3.173.15/3.17 3.17 
per cent. C.C. per cent.\0.700.54,0.40'0.30,0.32 0.30 
Tens. M.S....17.0 16.3 15.8)15.3)15.1/15.1 

Br. No. 235 197 171) 152) 152) 152 


3.17 3.16 3.22 3.203.15/3.21 


Cr 2, 0.39 | T.C. percent. 
(0.93 0.57/0.53,0.49 0.51/0.49 


per cent. | C.C. per cent. 


| Tens. M.S....18.4 
Br. No. 248, 207 174) 170 170) 170 
Cr 3, 0.66 T.C. per cent.'3.163.17)3. 103.12/3.15 3.13 
per cent. C.C. percent./1.13 1. 020. 890. 79/0. -80)0. -80 
Tens. M.S.../17.8 
Br. No. 255 235 217 212 212) 212 
Cr 4, 0.78 | T.C. percent. 3.24 3.23 3.27 3.21/3.19/3.22 
per cent. C.C. percent. 1.251.18 1.11 1.0911.11)1.11 
Tens. M.S.../15.8) — | — | — | — |15.0 
Br. No. 262) 255, 248 248 248) 248 
Cr 5, 0.90 T.C. percent. 3.21 3.20 3.20 3.22 3.253.20 
per cent. C.C. percent. 1.53 1.53 1.53/1.52 1.51/1.53 
| Tens. M.S....13.4 — — | — |13.2 
| Br. No. 277 277, 277 277. 277) 277 
lowing day to the same temperature. At the 
end of each-5 days’ or 40 hours’ heating, the 
total and combined carbon of each iron was 


estimated, the Brinell-hardness determined, and, 


Fig. 6.—Cr. 2. As Cast. x 540. 


where material permitted, the tensile strength 
determined. Similar tests were carried out on 
bars at 550 deg. C. The results are given in 
Tables II and III and represented graphically 
in Figs. 1 and 2, while the percentage changes 
produced by all the irons are given in Table IV 
and graphically in Fig. 3. 

Consideration of Table II and Fig. 1, which 
deal with the experiments carried out at 450 
deg. C., show that as the chromium content in- 
creases the stability of the combined carbon 
under temperature is increased. In the plain 
iron decomposition takes place to the extent ot 
44 per cent. and is more or less complete after 
160 hours’ heating. With the addition of 0.2 
per cent. of chromium decomposition is more 
uniform although the amount is less, 28 per 
cent., and is complete after 160 hours’ heating. 
The 0.39 per cent. chromium iron shows a 26 per 
cent. decomposition after 120 hours, while addi- 
tions of 0.66 and 0.78 per cent. chromium reduce 
the amount of decomposition still further to 15 
and 9 per cent., 
attained after 80 and 40 hours’ heating respec- 


equilibrium conditions being . 


June 27, 


With 0.90 per cent. chromium the com- 
chrome, and the irons were re-melted in cru- sistance furnace for 8 hours per day to 450 deg. bined carbon remains unchanged after 200 hours’ 
C., cooled overnight, and re-heated on the fol- heating 


the 


Brinell-hardness 


1929 


decrease, 


Fic. 


which has diminished from 20 per cent. 


HRS. AT 550 pec. C. 


Heat TreatepD FoR 200 
x 540. 


in the 


plain iron as the chromium increases, is nil. 
Similarly at 550 deg. C., with 0.90 per cent. 


chromium, 


there is no change in the combined 
earbon content and the Brinell-hardness remains 


TaBLe 1V.—Percentage Changes at 450 deg. 


and 550 deg. C 
| 
& | 28 
Temper- Iron. Sel © |\te lias 
As 8 
| Per | Per | Per 
| cent. | cent. | cent. 
450 deg.C.| Plain . 160 44.1 6.6 | 19.8 
Cr 1, 0. 20 per 
cent.Cr ..| 120 28.6 | 6.5 | 16.2 
Cr 2, 0.39 per 
cent.Cr 120 | 25.8 6.0 | 16.5 
Cr 3, 0.66 per |, 
cent. Cr 80 | 15.1 — 7.8 
Cr 4, 0.78 per 
cent.Cr .. 40; 8.8) — 2.7 
Cr 5, 0.90 per | 
cent. Cr + 200 | Nil — Nil 
550 deg.C.| Plain . Ps 40 | 82.4 | 10.9 | 42.1 
6. 20 per 
cent.Cr . 120 | 57.1 | 11.2 | 35.3 
Cr 2, 0.39 per 
cent.Cr ..| 120) 47.3 | 10.9 | 31.4 
Cr 3, 0.66 per 
cent.Cr . 80 | 29.2 | 8.4] 16.8 
Cr 4, 0.78 per 
cent.Cr .. 80 | 11.2] 5.1 5.4 
Cr 5, 0.90 per | 
| cent. Cr | 200! Nil 1.5 | Nil 


Fic. 8.—Cr. 5. As Cast. 


x 540. 
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the same, the tensile strength diminishing by 
1.5 per cent. (Table III and Fig. 2). The other 
chromium additions of 0.20, 0.39, 0.66 and 0.78 

r cent. chromium produce combined carbon 
decompositions of 57, 47, 29 and 11 per cent. 
respectively, which is considerably less than the 
82 per cent. decomposition in the plain iron. 
This decrease in the combined carbon content 
is reflected in the strength and hardness pro- 
perties, particularly with additions of over 0.4 
per cent. chromium. The rate of decomposition 
is slower in the chromium irons, equilibrium 
conditions being attained after approximately 
100 hours’ heating, whereas in the plain iron 
the decomposition that takes place is complete 
after 40 hours. 

These results, obtained by chemical and 
mechanical tests, are confirmed by microscopic 
examination. Figs. 4 and 5 show the structure 
of the plain iron as cast and after 200 hours’ 
heat treatment at 550 deg. C. After treatment 
the pearlite shows considerable decomposition, 


Fig. 9.-—Cr. 5. 
200 urs. at 550 pee. C. 


TREATED FOR 
x 540. 


Heat 


the graphite is increased in size, and there is 
oxidation of the iron in the vicinity of the 
graphite. In the 0.39 per cent. chromium iron, 
Figs. 6 and 7, cast and heat-treated, the 
amount of pearlite unaffected is considerably 
greater; the graphite shows little change with 
little or no oxidation of iron. The two micro- 
photos of the 0.90 per cent. chromium iron, 
Fig. 8, as cast, and Fig. 9, heat-treated, show 
practically no variation in structure. 

Summing up generally, it will be noted, Fig. 3, 
that as the chromium content of grey cast iron 
is increased, the influence of the chromium is 
to stabilise the combined carbon, both at 450 
and 550 deg. C., complete stability being 
attained with 0.90 per cent. of chromium. This 
increased stability of the combined carbon under 
temperature is no doubt due to the presence, 
according to the recent work of Westgren, 
Phragmen and Negresco,* of chromium in the 
cementite of the pearlite and affects the heat- 
resisting properties of the irons enabling them 
to retain both their strength and hardness. 


Volume Changes. 


The volume changes were carried out on 
bars accurately machined to 6 in. long by 1 in. 
dia. These were heated in an electric-resistance 
furnace to 550 deg. for eight hours per day, 
cooled over night and reheated the following 
day. At the end of every 40 hours’ heating the 
bars were measured and the volumes determined. 
lhe results are given in Table V and Fig. 10. 

Consideration of these results show that while 
the plain iron has a volume increase, all the 
irons containing chromium show contraction 
after prolonged heating. The irons containing 
0.20 and 0.39 per cent. of chromium contract 
to the extent of 0.15 and 0.27 per cent. respec- 
tively. Further addition of chromium to 0.66 
per cent. reduces the contraction to 0.06 per 
cent., while still further additions to 0.78 and 
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0.90 per cent. increase this reduced contraction 
to 0.18 and 0.23 per cent. respectively. 

These results appear to be very erratic and, 
at first, it is difficult to conceive why the in- 
crease of chromium from 0.39 to 0.66 per cent. 
should produce a lower volume contraction. 
It is possible that the explanation may be found 


Taste V.—Volume Changes. 


Cr. Per | No. of | Length. Dia. Vol. | Change. 
cent. i heatings. In. In. Cub. in.| Percent. 
Nil | 6.0000 1.0000 4.710 | — 
5 6.0004 1.0005. 4.715 0.11 
6.0011 | 1.0006 4.716 0.13 
15 | 6.0010 1.0006 4.716 | 0.13 
20 6.0011 | 1.0006 4.716 | 0.13 
25 6.0011 1.0006 4.716 | 0.13 
0.20 0 6.0000 1.0000 4.710 | — 
«5B | 5.9999 | 0.9998 | 4.708 | 0.04 
10 | 5.9997 | 0.9997 | 4.707 | 0.06 
| 15 | 5.9990 | 0.9993 | 4.703 | 0.15 
| 20 | 5.9988 | 0.9994 | 4.703 | 0.15 
| 5.9988 | 0.9994 | 4.703 | 0.15 
0.39 | 0 | 6.0000 | 1.0000 | 4.710 — 
| 5 | 5.9992 | 0.9998 4.707 0.06 
10 | 5.9985 | 0.9997 4.706 | 0.08 
15 | 5.9979 | 0.9992 | 4.701 | 0.18 
| 20 | 5.9980 | 0.9989 | 4.698 | 0.25 
| 25 5.9978 | 0.9988 | 4.697 | 0.27 
0.66 | 0 | 6.0000 | 1.0000) 4.710 | — 
5 | 6.0004 | 1.0001 | 4.711 |40.02 
10 6.0000 | 0.9999 | 4.709 |—0.02 
| 5.9998 | 0.9997 | 4.707 | 0.06 
| 20 5.9998 | 0.9997 | 4.707 | 0.06 
| 256 | 5.9997 | 0.9997 | 4.707 | 0.06 
0.78 | 0 | 6.0000 | 1.0000, 4.710 | — 
| 5 | 6.0001 | 1.0000 | 4.710 | — 
10 | 6.0000 | 1.0000 4.710 — 
15 5.9997 | 0.9997 | 4.706 | 0.06 
20 =| 5.9989 | 0.9993 | 4.703 | 0.15 
5.9984 | 0.9992 | 4.701 | 0.18 
0.90  O 6.0000 | 1.0000 | 4.710 | — 
5 | 56,9998 | 0.9998 | 4.708 | 0.04 
10 5.9995 | 0.9995 | 4.705 | 0.10 
| 15 | 5.9992 | 0.9990 4.700 | 0.21 
| 20 | 5.9990 | 0.9989 | 4.699 | 0.23 
| 25 | 6.9991 | 0.9989 | 4.699 | 0.23 


by considering the general structure of the irons. 
The two lower-chromium irons are essentially 
grey cast irons having a structure consisting of 
pearlite and graphite with a small amount of 
free ferrite, whereas the structure of the higher- 
chromium irons consist of pearlite, graphite and 
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free cementite. Experiments have shown that 
white cast irons containing large proportions of 
free cementite and no graphite are not affected 
by volume changes, so that the mottled nature 
of the three higher-chromium irons may have 
slowed down the volume contraction-changes due 
to. the chromium. 


to the chromium. 
cannot be explained or defined. 
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Considering next the contraction-changes due 
This, phenomenon, as yet, 
Andrew and 
Hyman’ state as a result of their work on the 


growth of special cast irons at 900 deg. C., that 
chromium when added 


in sufficient quantity 
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(1.5 per cent.) considerably retards and reduces 
growth but does not prevent it; and the author 
has found that heating the 0.39 per cent. 
chromium iron to 800 deg. C. produces a small 
volume increase. Growth in grey cast iron is 
produced by decomposition of the combined 
carbon of the pearlite and increase in the size 
of the graphite lamellae and these changes may 
or may not be followed by oxidation of the iron 
in the vicinity of the graphite. All the 
chromium irons are subject to varying degrees 
of combined carbon decomposition excepting the 
0.90 per cent. iron, but microscopic examina- 
tion shows little or no change in the nature of 
the graphite and no oxidation. It would, there- 
fore, appear that the contraction change which 
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tukes place at temperatures below the critical- 
range is in some manner due to the chromium 
and exceed the volume change produced by com- 
bined carbon decomposition. What the nature 
of the change ‘is cannot be determined by ordi- 
nary microscopic investigations and is probably 
molecular. 

From the results obtained it would, therefore, 
appear that two main factors operate in the 
volume changes of those chromium irons. First 
there is the contraction phenomenon due to the 
chromium, as yet not explanable; and second, 
the change due to the structural nature of the 
irons. This latter point, the growth of a purely 
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AND Cnromium Irons. As Cast. 


grey cast iron as compared with the growth of 
a mottled cast iron of a similar composition and 
the omitting of elements, such as chromium, 
which may produce complication, requires further 
investigation, and might also explain the erratic 
volume changes that are-known to occur in irons 
of a border-line composition. 


Elevated Temperature Tests. 

The strength of plain and chromium cast irons 
at elevated temperatures has been dealt with by 
the author in his Paper on ‘ Special Cast 
[rons,’’*® and the curves obtained for the plain 
iron and the iron containing 0.39 per cent. of 
chromium are reproduced in Figs. 11 and 12. It 
will be seen that the effect of this chromium 
addition is to increase the strength of cast iron 
at elevated temperatures, both in its “‘ as cast ”’ 
and heat-treated conditions. The strength is 
maintained to 500 deg. C., whereas in the iron 
containing no chromium it falls off at 400 deg. 
C. The breaking stresses of the two irons, when 
tested at 400 deg. after 200 hours’ heat-treat- 
ment at 550 deg. C., are 11.0 and 15.6 tons per 
sq. in. respectively, and show the beneficial 
effects of a small chromium addition. It will 
also be noted that the depression occurring in 
the “‘ as cast’’ of the plain iron is practically 
eliminated by the chromium. 


Thermal Conductivity. 
In a like manner the thermal conductivity of 
the plain iron and the two chromium irons con- 


taining 0.20 and 0.39 per cent. of chromium 
have been fully dealt with in a previous Paper 
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on ‘‘ The Thermal Conductivities of Grey Cast 
Jyons,’’'' and again the curves obtained are re- 
produced in Fig. 13. These curves show that 
the thermal conductivity value for the plain iron 
at 100 deg. C. of 0.122 is increased by the 
chromium additions to 0.127 and 0.132, and at 
400 deg. C. the K values of the two chromium 
irons are 0.111 and 0.114, as against 0.107 for 
the plain iron. Chromium, therefore, tends to 
increase the thermal conductivity of grey cast 
iron. 
Corrosion Tests. 

In view of the many advantages which have 
been gained in steel in reducing corrosion by 
additions of chromium, it was considered of 
interest to subject the various chromium irons, 
together with the plain iron, to a series of corro- 
sion tests, to determine, if possible, if such small 
additions of chromium had any influence on cast 
iron. 

Test-pieces, 25 mm. long by 20 mm. dia., 
were machined from each iron, buffed, polished 
and immersed in the following solutions for 28 
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least noticeable with tap water, N/10 acetic 
acid and N/10 ammonium chloride. The in- 
fluence of chromium in retarding the corrosion 
in all cases follows the addition of 0.20 per cent. 
chromium and increases slowly as the chromium 
content increases. 

These results are somewhat in accordance with 
the results obtained by Kotzschke and Piwo- 
warsky” in their series of experiments on the 
corrosion of cast iron. These investigators 
found that chromium exerted a beneficial in- 
fluence on the resistance of cast iron to acids, 
when present to the extent of 1 per cent., but 
with castings subjected to the rusting effect of 
solutions of salts, chromium is of little advan- 
tage. In general it would appear as if chromium 
would have to be present in considerably larger 
amounts than 0.90 per cent. to exert any marked 
influence on the corrosion properties of cast iron. 


Summary. 

Chromium added to grey cast iron in quan- 
tities up to 0.90 per cent. increases the stability 
of the combined carbon at temperatures up to 
550 deg. C. This increase in stability is 
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days at 60 deg. F. (15 deg. C.). The solutions 
were N/10 hydrochloric acid, N/10 nitric acid, 
N/10 acetic acid, tap water, sea water, and N/10 
ammonium chloride. At the end of the period 
the test-pieces were washed, dried in alcohol 
and the loss in weight determined. Three tests 
were carried out on each iron in each solution, 


TasLe VI.—Corrosion Tests. 
Loss in Weight. Grams per 100 sq. cms. of Surface Area, 


after 28 days. 
Corroding media. 
Cast 
iron. N/10 | N/10 | N/10 Tap | Sea | N/10 
HCl | HNO, HA | water.| water. Am(Cl 
Plain .|12.48 |10.51 | 4.77 | 0.30 | 0.78 | 0.84 
0.20 per | 
cent.Cr | 9.53 | 8.62 | 3.72 | 0.23 | 0.42 | 0.69 
0.39 per 
cent.Cr | 9.48 | 7.68 | 3.60 | 0.25 | 0.32 | 0.72 
0.66 per 
cent. Cr | 8.67 | 8.06 | 3.67 | 0.22 | 0.35 | 0.73 
0.78 per 
cent.Cr | 8.09 | 7.31 | 3.51 | 0.21 | 0.31 | 0.68 
0.90 per 
cent.Cr | 7.91 | 6.75 | 3.39 | 0.21 | 0.29 | 0.65 


and from the average weights obtained the loss 
in weight per 100 sq. cm. determined. The 
results were given in Table VI and Figs. 14 
and 15. 

The general influence of the chromium addi- 
tions is to effect a slight beneficial effect as 
regards resistance to corrosion. This influence 
is most marked in the case of sea water, and 


probably due to the presence of chromium car- 
bide in the cementite of the pearlite, and is re- 
flected in the increased strength both at ordinary 
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and elevated temperatures and in the Brinell 
hardness. Better heat-resisting irons are, there- 
fore, obtained, but there is difficulty in machin- 
ing irons with over 0.4 per cent. of chromium. 

The influence of chromium on volume changes 
at temperatures below the critical range is 
erratic, but the general effect is to produce a 
contraction. The nature of this contraction is 
difficult to explain or define. With chromium up 
to 0.4 per cent. the thermal conductivity is in- 
creased by about 8 per cent. 

Small additions of chromium reduce very 
slightly the corrosion of grey cast iron. The 
effect is most noticeable with sea water, and to 
a lesser extent with strong acids. With weak 
acid, tap water, and ammonium chloride little 
advantage is gained. 

The author thanks Mr. James Brown, C.B.E., 
‘and the other directors of Scotts’ Shipbuilding 
and Engineering Company, Limited, Greenock, 
for permission to carry out the above investiga- 
tions. 


A MESSAGE FROM Sydney states that the directors 
of the Australian Iron and Steel Company, Limited, 
have increased the issued capital of the company 
to £3,700,000 by the issue of 600,000 ordinary £1 
shares. This makes the number of ordinary shares 
issued 2,700,000 and the preference 1,000,000. The 
new issue has been offered to the ordinary share- 
holders, comprising the Hoskins, Dorman Long, 
Howard Smith and Baldwin companies, which have 
subscribed for the whole amount. The additional 
capital is required for increasing the scope of the 
company’s activities. 
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Coal-Dust as Applied to Moulding Sand.* 


By Ben Hird, M.L.Brit.F. 


This Paper is an attempt to prove, by prac- 
tical experiments, the action of coal-dust during 
the pouring of moulds which have been faced 
with sand containing a~ percentage of this 
material, and the changed condition of the sand 
and coal-dust after use. So far, the author has 
been unable to find any data of sustained investi- 
gations of the action of coal-dust in sand moulds. 
Practically every foundryman has formed his 
own ideas as to what actually takes place, the 
most prevalent idea being that a slight film of 
gas, or smoke, on the face of the mould, pre- 
vents the molten metal fusing the silica grains, 
giving to the casting a clean blue skin, instead 
of the rough grey appearance when no coal-dust 
is used. 

Particulars of the ingredients used in these 
experiments are :— 

Sand.—The sand used, throughout, was Stour- 
bridge Red sand, of medium grade, as received 
from the quarry. The sand was dried and passed 
through a ;-in. mesh sieve to remove lumps. 
Coal-dust was well mixed in, and 5 per cent. of 
water added. 

The sand was tested as follows :— 

_ Sieve Tests.—Sieve tests were made on the raw 
sand as received and on the dried raw sand 
(dried for one hour at 110 deg. C.) with the 
following results. The sieves used were the old 
British standard. This gives an idea of grain 
size. 


Red sand | Dried red 
sand. 


Left on 30 mesh 0.3 
” 60 ” . 


” . 


Permeability Tests——The permeability of the 
raw sand rammed to a density of 1.6 in the 
standard apparatus of the Cast Iron Research 
Association was 35. This is the time in seconds 
taken by a gas to penetrate a standard core 
8 in. long and 2} in. dia. contained in a cylin- 
der. The volume of the cylinder, and hence 
of its containing core, is 800 c.c., and, there- 
fore, the density of the core is readily obtained 
by dividing the weight of the sand taken by the 
volume. In this case the weight was 1,280 gms. 
Alternatively, a given density can be obtained 
by weighing out a particular amount of sand, 
and a little experience soon enables this to be 
used in just filling the cylinder with a uniform 
ramming. 

Strength Tests——The strength of the sand 
taken on a core 1 in. dia., 2 in. long, in the 
standard compression apparatus of the Cast Iron 
Research Association, is shown in Fig. 1. This 
gives the compression strength of the raw sand, 
both in the unmilled state and after milling for 
ten minutes. The improvement after milling 
will be noted. The strength is given for several 
ramming densities and, of course, the higher 
the ramming the stronger the sand. The whole 
of the strength tests were taken on a standard 
moisture content of 5 per cent. 

To eliminate any unknown quantities, used 
floor sand, i.e., black sand, was discarded. 


Three coals were ground separately to produce 
the dust for these experiments :— 
Tirpentwys . Volatile 

Ash... 

Carbon by difference . 
Volatile 

Ash... 

Carbon by difference .. 
Volatile 


Treharris 


Anthracite 
Ash ee 
Carbon by difference .. 
* A Paper presented to the International Foundrymen’s 
Congress. 


Each of these coal dusts were divided into 
three grades, or grists, as follows:—(1) All that 
passed through a 40 meshes to the linear inch 


Mr. Ben Hirp. 


sieve; (2) between 40 and 28, and (3) between 
28 and 12—that is, fine, medium and coarse 
grists. 


The results of these tests are set out in detail 
in Table I. The numbers marked on the sole- 
plates in Fig. 2 refer to the corresponding test 
numbers in Table I. 

To explain as briefly as possible the data given 
in Table 1:—Tirpentwys Coal comes within the 
limits for volatile content for a good coal-dust ; 
Treharris Coal has a volatile content consider- 
ably below the minimum for a good coal-dust, 
and Anthracite, with its very low volatile con- 
tent, was only carried through part of the series 
—two only of these tests are given, as no com- 
parative results were obtained with further tests. 
Anthracite was used only to prove that the 
volatile content is one of the essential charac- 
teristics of a good coal-dust. 


Percentages of coal-dust to red sand were 
chosen to give low, medium and high mixtures 
for experimental comparison. The gas given off 
when a mould was cast was judged by the amount 
coming away as a blue flame at the box joint. 
‘* Shiny silver-grey’’ refers to that very bright 
silvery appearance of the skin when too much 
good coal-dust has been used, leaving a carbon- 
lake deposit on the casting. 


The appearance and changed condition of the 
facing sand, after the casting has been removed 
from the mould, is very interesting, and merits 
a detailed description and analysis. The record 
of the tests shown in Table I prove very con- 
clusively the greater efficiency of the fine grists 
and the high volatile coal. 


Test No. 1, with only 5 per cent. of high- 
volatile coal-dust added, gave a passable skin, 
whereas Test. No. 10, with the same percentage 
of lower-volatile coal-dust, was very poor. Test 
No. 2 had rather too much coal-dust for a perfect 
blue skin, whereas the results shown for Test 
No. 3 proved that for coal-dust of this volatile 
content and fineness the percentage of coal-dust 
to sand is very excessive. The comparison of 
the casting skin of the remaining tests is so 
obvious as to require no emphasis. 
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Experiments. 

The first experiments were made with small 
castings, weighing 6 lbs. each, from the pattern 
of a soleplate 5 in. x7 in. x § in. thick 
(Fig. 2). The facing-sand contained 5, 15 and 
30 per cent. of coal-dust, respectively. Three 
moulds of each grist enumerated above (1, 2 
and 3) were made and cast separately. 


The experiments just described having been 
carried out on small castings, weighing only a 
few pounds, it was decided to carry out similar 
tests on castings of thicker section, and the fol- 
lowing type of casting, and method of testing, 
was chosen :—A solid cylindrical casting, 114 in. 


498 
le 
n- 
yn 
it. 
m brit 
th 
he 
rs 
n- 
ut 
of 
n- 
im 
er 
ed 
> 
| 
__ 
” 90 0 
Lar 180 3 ‘a 
Passing 180 - 2 
al 
ell 
re- 1-7 
in- ro 
a. 6 
zes 
18 ‘ 
is 
up | 
in- 
| 
‘he 
to an 
ak 
tle 
E., 
CK, 
/ 6 “a 
Coals. 
ors 
ed, 
ny Experiments with Heavy Castings. ae 
res 
"he 
re- 
ave 
nal 
the 


Jun 


surei3 | syoods oy] Ur yung [Roo | | &q 
| . “USV 
peSuvyoun jo peZueyoun jo | | 
=) syoods puv sureid vo surei3 poxoods wo yung sed 9°9 
| TIN | UN | surel# voyts UN pug ‘100d | puv ysnoy | OF | | 
‘pues pue | | syreuryood | 
=peyoo Sunynvoo oye sureld | pues peyoo jo doep 
jo sduiny | -gour sured TIN ysnoy | sdumy poyyeur ysnoy | ‘peg |qunomeamg! gf og | 
pag 
pol poeyows | culos puv | pes pue | | qyays 
[Boo jo sod OO" TL | 
03 onp sjods | poyseuryood A;doap pue 
pue SUIVAD VOTTIS TIN UN  gureg | IN pue ysnoy ‘peq | yBnor TIN 91; |  Aq*uoqaey 
| yourq | | 
“pesny | ayoo Jo spvaq ‘sured [Roo syavuryood | Burysvo 04 = 
Apaed ‘{voo pure | puv pues Surpuog Zuryoo yon4s pues | | fy 
puvs jo sdwin] | ‘pues jo Auryg TIN IN sdumy ou ‘sures3 youtq Aurqg IN ‘y3noy | 
| | uo | | 
| | yvoo yosyoods guanq jo syoeds yaep /quing ‘100d pue sed | 
poyonoy | peyous Surysniq pood | | 
‘pal | per yup sur | 
suread poyonoy -moys ouros ‘poyous sures | Surysnaq 
-un youq sured IN | yaep asoory | Apysys UN | poos ‘Urey | sy! QI 
| sures | *qua0 
sutead uo yuinq | | | sad ZT 
VOITIS UN UN | ON | ON IN purg ‘100d | | A104 | @ OF | 
[ye ‘feoo sureid | soyvy | | 
pues 
puv JO | jo } sures seyey uoq peysnaq | 
sureid | ur | sur | | Aro, | poyremyood ‘100g | 8 | st sod 9°69 
| Jo spreq peyoo | sures Surygsnig | | | 
| | | | | 
Joao | quiof 
peysna | 
SY | suresd | ar yauq S304 | ynq  ‘areg | aaoqe sy | SI 
— -- — —| | 
peyoo you Said peddew 
jo sureis Auryg | ‘suresd soaps ut ‘ur ‘paygeur ‘poyoo | qysyg | ‘poor | ong | ; 
sured 
pue Aurys ‘uoq | sures | Bar | | sed 9 
— | | 
‘pues 0} 
Jopun a doy | pjnow pues uo 4I8s0dep urys ON | ‘ 0 
pun puvs Ajoyerpour go | “pues | sishjeuy 
purqeq urye jo ps dy | Suryoy Jo unoury | | urys jo souviveddy woqiey jo | yO woald 389], 
puvs jo oouvsveddy | 
| | | 


494 


aad  ‘pappo sv UL porn ‘pracy Pun ‘pung pay eprqsnory 


4 
: | 
| 
i 


June 27, 1929. 


FOUNDRY TRADE JOURNAL. 


= 
| Suryozvs io syavuryood 
| oN ‘doz avou urys 
| jo | pues jo sured | jo | UN syavuryood MOTTVYG “Arey eT ZI W | 
‘ 3 pues UL pappeq seyoo poyoqel 
Y Or B09 payoo vy doddn ulys | 
SY | sureas purg “Furyoo ox suread “Suryoo on UN | puvg Aro, | | or 8? d 
SUIRID payoo | 
jo aod ez *xoaddy | | | 
[woo peyoo 
daap ‘ur jnoqe Apysyg *syaeuryoc 
puv jo syoods youjq Aulys pue sured . ‘ IN | moneus ‘Kyyenb 00g | or J 
sy  gAoqe sy | -0} poyjeut wed. | ‘ur payod | ulys A 19 G | | 
ist > | sus ‘ mos | 0 OF xX || Pmow 
o-Ayjavd pue pues jo sureid poyous ‘ut puv puwg “Furyoo on UN | Ayysys pues qanoy oulos 1a | I 
| | | 
> | ‘nese doap | aeddn uw ysry ur urdde I I 
‘ “pues 
| | | uo 3811) ‘uoyoos ‘a0ard 
pumeg | peyrusem ulyg | | P | 


‘pac pun ‘puvg poy abprqunoig 


3 
= 

~ 

y 

| 
| 

| | 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
> 

| 

| 


496 


dia. x 10} in. long, was made (see Figs. 3, 
4 and 5). 

The pattern was faced with four different mix- 
tures of red sand and coal-dust, each covering 
a quarter of the circumference to the full depth 
of the mould. This ensured the same mixture 
and temperature of iron for each set of facing- 
sand mixtures. The moulds were all bottom- 
poured, the in-gates being placed about 14 in. 
up from the bottom. Four castings were made, 
one mould (Fig. 2) cast open and three moulds 
closed. ‘Tirpentwys coal-dust was used in all 
these tests, varying only in fineness and in per- 
centage mixtures with sand. 


10 


The results of these experiments are given in 
Table II. 

Comparing ‘“‘ A’’ (Fig. 3—mould cast open) 
with ‘““B” (Fig. 3—mould cast closed), the 
effect of the coal-dust in each section is more 
pronounced in the latter than in the former. 
Is the reason for this due to the fact that smoke 
(from the coal) burnt in front of the rising 
metal in the open mould; whereas, in the closed 
mould, the smoke could not burn owing to the 
absence of free air, and was able thoroughly to 
coat the face of the mould with carbon deposit. 
This would explain why the fins on Section V 
are deeper and more pronounced than on Sec- 


Sections V—-S and Z-—W. 


tion Z (Fig. 3). The castings shown in Figs. 4 
and 5 were made in closed moulds. They show 
clearly the inferior results obtained with coarse 
grists from the same coal-dust. 

A noticeable feature of these two series is the 
pockmarks and ratching which occur with the 
addition of 30 per cent. and 15 per cent. coal- 
dust, and do not occur in the 10 per cent. and 
5 per cent. mixtures. This is due to the in- 
creased percentage of coal-dust in the mould 
skin, which, when transformed by the action of 
the hot metal to coke, swells and creates pres- 
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sure throughout the mould face. Some of the 
swelling coke, following the line of least resist- 
ance, forces itself into the relatively soft, just- 
solidifying skin of the casting. With a lower 
percentage of coal-dust these coking-coal grains 
have more freedom to expand amongst the sur- 
rounding sand grains, therefore ‘‘ pockmarks,”’ 
ratching and mapping ”’ can be accounted 
for. 


Pockmarks. 


These unsightly defects on the skin of the cast- 
ing refer to small pits which can be seen in N 
and R in the upper half of Figs. 5 and 4 re- 
spectively and also on sole-plates Nos. 7, 9, 16 


13 15 
Fig. 2.—SoLk-PLATES. 


and 18 (Fig. 2). They are directly due to coarse 
coal-dust. When the molten iron covers these 
grains of coal, they at once give off their vola- 
tile matter, and swell as they become coked. 
Being comparatively large, this swelling is con- 
siderable in the individual grains. A portion ex- 
pands into the soft, just-solidifying skin of the 
casting and causes this unsightly indentation, or 


pockmark. 
Ratching. 

When this swollen piece of coke punctures the 
thin skin of metal, the liquid metal bleeds 
through and becomes mixed with the coke, caus- 
ing those small eruptions on the casting-skin 


Sections T—U and X—Y. 
Fig. 3.—Soiip CyLinpeERs. 


which require filing, or chipping, to remove 
Examples can be seen in the lower part of N 


in Fig. 5, and in Table II they are termed 
ratching.”’ 


Mapping can be clearly seen in sections Z and 
V of Fig. 3. The direct cause of this defect is 
due to an excessive amount of fine, high-volatile 
coal-dust in the facing-sand. When the molten 
iron is poured into the mould the fine specks 
of coal, thoroughly intermixed with the grains 
of sand, give off their volatile-matter and change 
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from specks of coal to small beads of coke. This 
change, which takes place instantly, causes the 
specks of coal to swell to more than twice their 
previous size. This combined action consider- 
ably expands the skin of the mould, which 
buckles inwards, and cracks. The fluid portions 
of the casting enter into the fissures and form 
fins on the face of the casting. 


Experiments with Mica-Window Moulds. 

A desire to observe what actually happens in- 
side a closed-mould during casting led to the: 
adoption of a special mould with a mica window. 
Details are shown in Fig. 6 and the sketch in 
Fig. 7. The pattern, with strip of mica, is 


shown at A. This was rammed up in the usual 
way in a three-parted box, with the mica in 
position and opposite the opening in the middle 
part. Before the pattern was withdrawn the 
intervening sand between the mica and the slot 
in the box was cut away, care being taken not 
to expose the extreme edges of the mica. The 
in-gate was cut in at the bottom joint, shown 
in casting at B in Fig. 6. The mould was cast 
on a low stool to facilitate observation and 
photographing. 

When molten iron was poured into the moulds 
made with coal-dust facing-sand, smoke immedi- 
ately began to rise up the sides of the mould. 
The thickness of this smoke varies with the 
amount of coal-dust in the sand, and its volatile 
content. The top of the rising metal has the 
form of a meniscus, the convex face uppermost 
as shown in diagram Fig. 8. The metal rises 
with a rolling action against the sides of the 
mould, due to the friction of the sand face. 
There appears to be a clear space, about } in. to 
} in. (which follows the shape of the meniscus) 
between the top of the rising metal and the 
smoke. This is due to the intense heat of the 
molten iron. It required very close observation 
to see the rising metal trap any of the coal gas. 
It is certain that this action takes place because 
the coal specks are giving off their volatile gases 
and continue for some time after the metal has 
covered them. 

Photographs taken through the mica window 
are shown in Fig. 9. Owing to the exposure re- 
quired to take photographs, the meniscus and 
space between the metal and the smoke, referred 
to, do not show very clearly. A distinct differ- 
ence in the volume of smoke, due to the quantity 
and volatile content of coal-dust used, can be 
seen. 


(To be continued.) 


Messrs. JoHN LysacGut, Liurrep, have decided 
to erect a new open-hearth steel furnace at their 
Normanby Park Steelworks, Scunthorpe. 


J 
1 3 4 6 
| 
Mapping. 
| 


June 27, 1929. FOUNDRY TRADE JOURNAL. 497 


= 
TEAM BY-PRODUCT COKE LTD. 
= DUNSTON - on - TYNE 
. “TEAM” PATENT COKE 
: SPECIAL FOUNDRY QUALITY 
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Trade Talk. 


On June 15 the staff and employees of Messrs 
Paul & MacLachlan, Limited, ironfounders, of 
Denny, held thier annual outing to Aberdeen. 

Birncucrove Sreerworks, Llansamlet, Swansea, 
have been sold by auction for £11,307, including 
£4,707 
of Ammanford. 

THe scHEME of arrangement between Sheffield 
Steel Products, Limited, and its shareholders and 
debenture holders has been approved by the various 
classes of share and security holders. 

& SéuHNE, of Miinchen, Germany, have 
appointed Thomas E. Gray & Company, Limited, 
pe sole agents in Great Britain for their well- 
known core- 
ing furnaces. 

Messrs. Wesster & COMPANY (SHEF:iELD), 
LimireD, announce that their registered office has 
been transferred to Marriott Wood Brickworks, 
Millhouses, Sheffield. The telephone number is 
Beauchief 71071. 

American and Canadian visitors to the exhibi- 
tion who witnessed the cupola-ramming demon- 
strations given by Thomas E. Gray & Company, 
Limited, have since placed substantial orders with 
the company for ‘‘ Silacene.”’ 

Since THE completion of the kilns at Worksop 
General Refractories, Limited, have had a number 
of inquiries for kilns from brick manufacturers, and 
expect to be working at full pressure in this depart- 
ment during the next six months. 

AN EXTRAORDINARY general meeting of the Man- 
ganese Bronze and Brass Company, Limited, was 
held in London last week in order to consider a 
scheme of arrangement. Steps have been taken to 
reorganise the capital of the company. 

Messrs. A. Hatt & Company, Limited, Aberdeen, 
have launched the harbour service vessel ‘‘ Erni,’’ 
which is designed for supplying fresh water and 
coal to dredgers. The vessel has been built for the 
James Dredging, Towage and Transport Company, 
Limited. London. 

Tue Stanton Ironworks Company, Lritep, 
state that the rebuilding of their blast-furnace plant 
has reached such a stage that it has now been pos- 
sible to dispense with the whole of the old furnaces. 
Four complete new units out of the five proposed 
are now in operation. 

Messrs. Atrrep Horr & Company, Liverpool, 
have ordered from Messrs. Scotts’ Shipbuilding and 
Engineering Company, Limited, Greenock, a twin- 
screw passenger and cargo motor-ship, 452 feet long. 
The propelling machinery will be supplied by Messrs. 
Burmeister & Wain, Copenhagen. 

A RECENT ANNOUNCEMENT in our advertisement 
columns stated that the new hose clips marketed by 
Messrs. L. Le Personne & Company, of 99, Cannon 
Street, London, E.C.4, had been awarded a silver 
medal by the authorities of the Foire de Paris. 
This was actually an award of a gold medal. 

Messrs. ARDROSSAN Dockyarp Company. LIMITED, 
have launched the single-screw motor-vessel ‘‘ Henry 
Stanley,’’ which they have built for the African 
Steamship Company, Liverpool. The vessel is of 
the three-deck type, 370 ft. between perpendiculars, 
with a breadth of 514 ft. and depth to shelter deck 
of 335 ft. 

Tue Teesipe CHAMBER of CoMMERCE has received 
a complaint from the Cargo Fleet Iron Company, 
Limited, that Middlesbrough is handicapped by 
higher cargo rates to Australia as compared with 
those charged from Glasgow. It is stated that the 
cost of shipment of cargo from Middlesbrough to 
Melbourne is 5s. 6d. per ton more than the rate 
from Glasgow. The Chamber referred the matter 
to its Shipment Committee. 

THE 3LYTHS WOOD SHIPBUILDING ComMPANy, 
Lruitep, Glasgow, have obtained from the Union 
Steamship Company, of New Zealand, an order for 
a single-screw passenger and cargo vessel, 330 feet 
in length, 45 feet broad and of 125 knots speed, 
with special accommodation for fruit and other 
cargoes. Triple-expansion reciprocating engines will 
be supplied by Messrs. D. & W. Henderson & Com- 
pany, Limited, Partick, Glasgow. 

Messrs. Scotts’ AND ENGINEERING 
Company, Liwirep, Greenock, have just launched 
the single-screw cargo steamer ‘ Earlspark,’”’ which 
they have built to the order of the Denholm Line 
Steamers, Limited, Glasgow. The dimensions of 
the vessel are length 405 ft., breadth 53 ft., and 
depth 31 ft., with a deadweight carrying capacity 
of 8,000 tons. Propelling machinery will consist of 
one set of triple-expansion engines. 


and mould-drying systems and anneal- 


valuation of stock, to Colonel William Jones, 
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Tue Institution or Gas ENGINEERS has been 
granted a Royal Charter. The Institution attained 
its jubilee in 1913. It was first formed as an un- 
incorporated association under the name of The 
sritish Association of Gas Managers, having for 
its objects ‘‘ the encouragement and advancement 
of all matters connected with gas engineering, manu- 
facturing and finance and the exchange of informa- 
tion and ideas among its members.’’ In 1902 the 
institution in its present form came into being. 

A MEETING OF representatives of some of the lead- 
ing nickel-producing companies of the world has 
been held in Paris. During the discussions it was 
pointed out that the development of the nickel in- 
dustry has assumed such proportions that produc- 
tion does not keep pace with the demand. The 
representative of the International Nickel Company, 
who presided over the conference, proposed a re- 
solution that the present competition should be 
replaced by co-operation, in the interest both of 
producer and consumer. 

BirMINGHAM Exectric Furnaces. Limitep, of 55, 
George Street, Parade. Birmingham, inform us that 
they have received from Messrs. Morris Commer- 
cial Cars, Limited, an order for an electric box- 
type carburising furnace, complete with ‘‘ Birlec ” 
four-arm charging machine, turntable and loading 
trolleys. It is thought that this furnace, which has 
a usable hearth, 9 ft. long by 5 ft. wide, and 
maximum rating of approximately 185 kw. at 440 
volts, three-phase, will be the largest electric car- 
burising furnace in this country. 

YorKsHine AMALGAMATED Propvcrs, of 
Doncaster, have just placed with General Refrac- 
tories, Limited, of Sheffield and Worksop, an order 
for a new kiln for their Bawtry Silica Brickworks. 
The kiln will be the largest so far built at Bawtry. 
and will hold approximately 30,000 silica bricks. It 
will be of the same type as the four recently erected 
by the same firm at the Worksop brickworks, and 
will be fully insulated against heat losses (crown, 
walls, sole and flues), and will be of the most 
modern form of construction in every way. 

AT A MASS MEETING of the employees of Messrs. 
William Beardmore & Company, Limited, at Moss- 
end Steelworks, a resolution was drawn up and 
signed with the object of securing a resumption of 
the works. The resolution asked that a share of 
the work going on should be allocated to Mossend. 
The petitioners stated that in the past three years 
only about 44 weeks’ employment had been obtained, 
and also drew attention to the hardships of many 
who had been cut off the pay-list at the Labour 
Exchange. The resolution, which has 500 signa- 
tures, has been forwarded to the Ministry of Labour. 

DESPITE A GENERALLY unfavourable condition in 
the international pig-iron market, the only blast- 
furnace works in Holland—the N. V. Koninklijke 
Nederlandsche Hoogovens en Staalfabrieken, with 
plant at I jmuiden—reported that it was able by 
the end of the fiscal year (March 31, 1929) to pay 
up the arrears of dividend on its preferred shares. 
This was accomplished through the marketing of 
its entire production of 258,224 metric tons of pig- 
iron, a figure which compares favourably with 
203,692 tons in 1927. Prospects for an even better 
year in 1929 seem bright. A third furnace may 
be added during the current year to the two already 
in operation. 

AN EMERGENCY MEETING of the Executive Council 
of the Federated Associations of Scrap Iron, Steel, 
Metals and Machinery Merchants of Great Britain 
was held in Birmingham on Thursday, June 13, for 
the purpose of discussing the attitude to be adopted 
by the Federation in connection with the committee 
recently set up by the President of the Board of 
Trade to inquire into the question of the supply of 
scrap for the manufacture of steel within the 
United Kingdom. It was resolved ‘that the 
Federation was in favour of maintaining free trade 
as regards its industry, and that there should be 
no restrictions of any nature in respect of the scrap- 
metal merchanting business.’ 

IN ORDER to increase the efficiency of its work, 
by avoiding overlapping and duplication of activi- 
ties, the Bureau of Information on Nickel, Limited, 
is joining forces with the Research and Develop- 
ment Department of the Mond- Nickel Company, 
Limited. This arrangement will provide greater 
possibilities of service on the part of each organi- 
sation, to British industry as a whole, and to all 
those who are interested in the use of nickel and 
its alloys. The title and address of the Bureau is 
now The Bureau of Information on Nickel of the 
Mond Nickel Company, Limited, Imperial Chemical 
House, Millbank, S.W.1; telephone, Victoria 4444. 
The management of the Bureau will continue to be 
in the hands of Mr. A. C. Sturney. 
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Contracts Open. 


Coventry, July 8.—1i.300 tons of lap-welded stee} 
socket and spigot pipes of 28-in., 2l-in. and 18-in, 
dia., and cast-iron pipes. valves and specials, for 
the Corporation. Sir A. Binnie, Son & Deacon, 30, 
Buckingham Gate. Westminster, S.W.1. (Fee £5, 
returnable. ) 

Enniskillen, July 6.—Iron fire-escape, for the Fer- 
managh County Hospital, Enniskillen. Mr. J. 
Donnelly, Enniskillen. 

Johannesburg, August 1.—One 10-ton electrieally- 
driven overhead travelling crane, for the South 
African Railways and Harbours. The Department 
of Overseas Trade. (Reference A.X. 8,105.) 

Portrush, Ireland, July 1.—260-b.h.p. cold-start- 
ing oil engine, direct coupled to one 140-kw. dynamo 
balancer, together with one auxiliary motor-driven 
air compressor, for the Urban District Council. The 
Council Offices. (Fee 10s., non-returnable.) 

St. Osyth, Essex, July 1.—2,400 yds. of 3-in. and 
4-in. dia. cast-iron water mains, for the Tendring 
tural District Council. Mr. 8S. Francis, water en- 
gineer, Station Road, Clacton-on-Sea. 

Wellington, N.Z., August 5.—Pumping sets, com- 
prising motor, high-lift pump and _low-lift 4 


1 _mounted on a bedplate, for the Hamilton Boroug 


Council. The Department of Overseas Trade. 
(Reference A.X. 8,086.) 


Personal. 


Mr. J. Gray and Mr. H. P. Harland have been 
appointed to the board of Messrs. Harland & Wolff, 
Limited. 


Wills. 
Harris, F. W., of The Priory, Church 
Road, Moseley, Birmingham, chair- 


man of F. W. Harris (Birmingham), 
Limited, metal merchants, Hurst 


Street, Birmingham £83,596 
Hotman, F., M.I.M.E. (87), of North 

Parade, Penzance, engineer and iron- 

founder, of N. Holman & Sons, 

Limited, agricultural implement 

makers if: £15,037 


Obituary. 


Mr. Rosert Hitpick, edge-tool manufacturer, of 
Sheffield, died on Friday, June 14, aged 76. 

Mr. Wittiam Wesson, founder of the firm of W. 
Wesson & Company, Limited, Victoria Iron and 
Steel Works, Wednesbury, died on June 18, 
aged 84. 

Mr. Sypney Witson, who was for many years 
spring manager at the Atlas Works, Sheffield, of 
Messrs. John Brown & Company, Limited, died 
recently, aged 59. 

THE DEATH occurred in Larbert, on June 16, of 
Mr. William Wilson, after a short illness. Mr. 
Wilson joined Messrs. Robert Taylor & Company 
when they opened their Muirhall Foundry, Larbert, 
about nine years ago. 


Reports and Dividends. 


Mirrlees, Bickerton & Day, Limited.—Net profit, 
£31,895; brought in, £5,828; dividend of 7 per cent. ; 
carried forward, £8,504. 

Butterley Company, Limited.—Net profit, £59,104; 
brought in, £33,213; dividend of 6d. per share, tax 
free; carried forward, £47,317. 

Ransomes, Sims & Jefferies, Limited.—Net profit, 
£21,111; brought in, £52,822; dividend of 24 per 
cent.: carried forward, £50,434. 

Hick, Hargreaves & Company, Limited.—Profit, 
£11,446; brought in, £474; dividend at rate of 24 per 
cent., less tax; carried forward, £7,120. 

Manganese Bronze and Brass Company, Limited.— 
Trading profit, £21,384; debit balance brought 


forward, £11,909; credit balance on profit and loss 
account, £208. 

James Keith & Blackman Company, Limited.— 
Net profit, £49,740; dividend on the ordinary shares 
of 15 per cent., less tax, £24,000; to reserve account, 
£12,000 ; carried forward, £13,740. 
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“YORKSHIRE SAND” 


e 


premier British 
STEELFOUNDRY SAND 


continues to 


increase in popularity 
DESPITE 


concentrated competition from Belgians with 
whom patriotism and profit go hand in hand, 
and Britons who seem to place profit first 
_and last and forget that every ton of imported 
Sand helps to deprive still more of _ their 
fellow countrymen of unemployment, and lengthen 
the hopeless queue of drawers of the dole. 


In the preparation of Yorkshire Sand, the makers 
are users of British Steel Castings in various forms, 
French and Belgian Sand Quarries are NOT. 


Whilst British Sand is cheap and Good—is it sound, or fair 


or wise to send British Money abroad for Foreign Sands ? 


SOLE MAKERS: 


GENERAL REFRACTORIES Ld., SHEFFIELD 


HEAD OFFICE: WICKER ARCHES 


Our new Monomark BCM /GENEFR _ is now available for use, 


Telephone : 22311 SHEFFIELD. LONDON. Telegrams: ‘‘GENEFRAX, SHEFFIELD.’’ 
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Iron and Steel Markets. 


Pig-lron. 


MIDDLESBROUGH.—The prevailing scarcity of 
pig-iron in the North-East area, to which comment 
has previously been directed in these reports, is 
rapidly approaching serious dimensions, and, with 
an ever-growing demand for this staple product, 
Cleveland ironmasters are now faced with one of 
the most difficult problems in the experience of the 
industry. In similar circumstances previously, when 
demand outran production, it was comparatively easy 
for makers to increase outputs by employing addi- 
tional furnaces, but to-day the excessive cost of fuel 
and raw material no longer permits such a simple 
solution of the difficulty, with the result that the 
Cleveland market is now threatened with deter- 
mined competition by some of the leading Midland 
producers. In the face of more urgent needs for 
foundry pig at home, there is also little possibility 
of expansion of export trade, and consequently 
shipments from Tees ports for June show a heavy 
decrease, while imports of this quality of material 
are practically insignificant. Market operations in 
this district are now almost solely confined to meet- 
ing the requirements of the makers’ regular cus- 
tomers, contracts being mostly negotiated with the 
proviso that delivery is conditional, if and when the 
iron is available. Meanwhile, nominal quotations 
rule as follow:—No. 1 Cleveland foundry iron, 75s. 
per ton; No. 3 G.M.B., 72s. 6d.; No. 4 foundry, 
71s. 6d.; No. 4 forge, 71s. per ton. 

Both at home and abroad the demand for East- 
Coast hematite continues active, and already a sub- 
stantial expansion of output is either provided or 
in course of preparation on Tees-side. This move- 
ment on the part of producers tends to retard ad- 
vances in price, but it has to be remembered that 
production costs are increasing, and as a result a 
rise of 6d. per ton is to be recorded this week. 
Orders are now being placed on the basis of 74s. 6d. 
per ton for mixed numbers and 75s. for No. 1 
quality. On the North-West Coast, Bessemer mixed 
numbers are still quoted at 75s. per ton at works. 

LANCASHIRE.—Consumption of foundry pig in 
this area continues on a steadily expanding scale, 
with the result that it is becoming more difficult 
to place contracts for forward delivery on the favour- 
able terms previously available. Prices, however, so 
far, are unchanged, quotations ruling at about 72s. 
for Derbyshire No. 3, with Staffordshire at 73s. and 
Scottish at 92s., all per ton delivered locally. 

THE MIDLANDS.—The increased activity of buy- 
ing interest in foundry pig recently reported at 
Birmingham is so far maintained, and a fairly sub. 
stantial tonnage is going into local consumption. At 
present there is no official alteration in the zone 
prices, which are 73s. 6d. for Derbyshire No. 3, 
74s. 6d. for North Staffordshire No. 3, and 70s. for 
Northants No. 3, delivered local stations. Certain 
furnaces which are well booked, however, are not 
prepared to take new business at these levels, and 
are demanding up to 2s. 6d. per ton extra. 

SCOTLAND.—The market for Scotch pig-iron 
continues depressed, the amount of business passing 
being very small, and there are no signs of any 
immediate improvement. Prices, however, remain 
firm on the basis of the official minimum of 74s. 6d. 
for No. 3 Scotch foundry at furnaces. 


Finished Iron. 


At Birmingham it is reported in one or two 
quarters that there has been some improvement in 
demand for crown and Staffordshire marked bars, 
but the position of nut and bolt iron is without 
change, and it is difficult to see that there can be 
any alteration in the conditions governing this class 
of iron while Continental material can be obtained 
at such cheap rates. Good crown iron is quoted at 
between £10 and £10 5s. per ton, but other 
“* crowns ’’ are quoted at anything from £9 10s. to 
£10 per ton. Marked bars are unchanged at £12 
at makers’ works, and the makers of this class of 
bar are fairly busy. 


Steel. 


Production of steel and semis in the Sheffield area 
continues on a fairly satisfactory scale. Special 
steels are in heavy demand, and there is a better 
inquiry for crucible quality. Makers of cold-rolled 
strip are busy, and plants for making railway 
material are better employed than for some time 
past. Quotations rule as follow:—Siemens acid 
billets, £9 10s.; basic billets, soft, £7; semi-hard, 
£7 12s. 6d.; medium, £8 2s. 6d.; hard, £9 2s. 6d. 
to £9 12s. 6d.; basic wire rods, soft, £8 10s.; 
medium hard, £9 10s. to £10; hard, £10 15s.; acid, 
£12 5s. to £12 10s. In the tinplate market quota- 
tions range at around 18s. 3d. to 18s. 6d. basis for 
coke qualities, net cash, f.o.b. Welsh ports. The 
demand for tinplates fails to show any substantial 
improvement, but the demand is rather better. 


Scrap. 


With the prevailing scarcity of pig-iron, there is 
necessarily a more active demand for scrap suitable 
for foundry purposes, and on the North-East Coast 
good ordinary cast-iron material realises 65s. per 
ton, with machinery quality priced at 67s. 6d. per 
ton, delivered works. In the Midlands the demand 
for heavy cast-iron scrap is still maintained at 70s. 
to 72s. 6d. and 57s. 6d. for light cast-iron scrap. 
In Scotland ordinary cast-iron scrap is quoted at 
around 62s. 6d., machinery quality 70s. to 71s. 6d., 
old cast-iron railway chairs 66s. 6d., and light cast 
iron at 60s. to 61s. 6d. The above prices are all per 
ton delivered f.o.t. consumers’ works. 


Metals. 


Copper.—With a generally restricted demand, due 
principally to seasonal causes, the market for war- 
rant copper has developed a weaker tendency, with 
dealings on an irregular scale. In spite of the fact 
that reduced production and other restrictive 
measures are now in force, the great revival of buy- 
ing interest which, it was anticipated, would appear 
as a result has not as yet manifested itself, and at 
the moment it would appear unlikely that any such 
new buying wave will materialise in the near future. 

Closing quotations are :— 

Cash.—Thursday, £72 lis. to £72 16s. 3d.; 
Friday, £73 3s. 9d. to £73 5s.; Monday, £73 17s. 6d. 
to £74; Tuesday, £74 8s. 9d. to £74 10s.; Wednes- 
day, £73 18s. 9d. to £74. 

Three Months.—Thursday, £73 to £73 1s. 3d.; 
Friday, £73 5s. to £73 6s. 3d. ; Monday, £73 11s. 3d. 
to £73 12s. 6d.; Tuesday, £73 15s. to £73 16s. 3d. ; 
Wednesday, £73 8s. 9d. to £73 10s. 


Tin.—Speculative interest in standard tin has been 
an outstanding feature of recent market operations, 
and so far has resulted in advanced values, though 
whether such conditions will develop permanent 
strength of quotations is left an open question. The 
latest scheme in furtherance of this object, it would 
appear, is the formation of a company to take over 
the holdings of the group and to continue their 
policy of providing support from time to time by 
lifting surplus stocks from the market. As a result, 
a strong lack of confidence pervades the market, 
as buyers fully realise the dangerous position which 
is brought about when large quantities of metal are 
overhanging the market. 

Official closing prices :— 

Cash.—Thursday, £202 to £202 is.; Friday, £202 
to £202 5s.; Monday, £201 10s. to £201 15s. ; Tues- 
day, £200 10s. to £200 15s.; Wednesday, 
£200 17s. 6d. to £201 17s. 6d. 

Three Months. — Thursday, £205 10s. to 
£205 12s. 6d.; Friday, £205 10s. to £205 12s. 6d.; 
Monday, £205 2s. 6d. to £205 is.; Tuesday, 
£203 17s. 6d. to £204 2s. 6d.; Wednesday, 
£204 7s. 6d. to £204 10s. 


Spelter.—The lack of definite information regard- 
ing the outcome of the meetings of the Cartel has 
had a depressing effect on the market. Demand 
from consumers is at unsatisfactory levels, and as a 
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result prices have had an easier tendency during 
the past week. 

Daily quotations are :— 

Ordinary. — Thursday, £26 2s. 6d. ; 
£26 2s. 6d.; Monday, £26 2s. 6d.; 
£26 2s. 6d.; Wednesday, £26 3s. 9d. 

Lead.—The undertone of the market for soft 
foreign pig continues firm, and values have shown 
only very small fluctuations of late. Recent arrivals 
have not been so plentiful, with the result that early 
lead is in demand, but it is anticipated that con 
siderable quantities will be landed during the next 
six weeks. Consumptive demand is on a moderate 
scale, and all present indications point to the main- 
tenance of the existing conditions in the lead market. 

Prices have been :— 

Soft Foreign Prompt.—Thursday, £24; Friday, 
£23 17s. 6d.; Monday, £23 17s. 6d.; Tuesday. 
£23 17s. 6d.; Wednesday. £23 15s. 


Friday, 


Tuesday. 


Students’ Corner 
a 
a! 
a! 


Q.—For foundry sand, what is meant by porosity 
and, permeability ? 

A.—All moulding sands and core 
sands should be permeable, id est, gases 
and air should pass freely between the 
sand grains. Briefly, porosity repre- 
sents cavities, and if permeable ’’ 
these cavities have passages between 
them. 


Q.—Sand and loam cores assume various 
shapes and forms, which cores require the most 
care in venting ? 


A.—Generally speaking, a green-sand 
core requires more care when venting 
than does a dry-sand core, because of the 
moisture. Small cores require more 
care than large ones, because there is 
less porous material for the expanded 
air to pass into. Bottle-neck cores ; 
chamber cores ; port cores for cylinders, 
etc., whether large or small require more 
care when venting than plain round or 
square cores. 


The more closely the core is encircled 
with molten metal the greater is the 
amount of care needed. With cores of 
this description, provision must be made 
to bring away the air as the mould is 
being poured. Air and gases must 


a! 

a 

a 

a 

a 

a 

a 

a 

at 

a 

" the vents into the atmosphere. If any 
se! storage of expanded air and generated 
a! gases is permitted with either core or 
" mould there is always a danger of an 
a! explosion either on a small or large 
scale. 

a 
a 
a 
a 
a 
a 
a 
a 
a 


Q.—What is the composition of atmospheric 
aur? 


A.—Roughly, air is composed of 79 
parts nitrogen and 21 parts oxygen. 
A cub. ft. of air at 0 deg. C. weighs 0.0807 
lb. Airis elastic and expands with heat. 
The measure of expansion is determined 
and corresponds to the heat imparted. 
Each cub. ft. expands 0.00366 cub. ft. for 
each degree rise in the temperature. 
Hence, at a pouring temperature of 1,400 
deg. C. the air has about five times its 
original volume. The other gases gene- 
rated are probably hydrogen methane, 
etc. A green-sand mould contains, when 
being poured with molten iron, gases 
that would supply energy for many types 
of engines. 


Q.—If a mould blows violently from a core, who 
is to blame—the moulder or coremaker ? 


a 
a 
a 
a 
a 
a 
af 
a 
a 
a 
a 
a 
a 

always pass easily and freely through “ 
a“ 
a 
a 
af 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
“ 
a 
A.—Possibly both. One is responsible 5 

for making a good core, the other for gs 

making adequate provision for the air s! 

to escape. Both, or either, may or be 

may not be to blame. I 


500 
4 
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HIGHER PRODUCTION 
LESS COST 
MORE ACCURATE CASTINGS 
WITH 


4: 


pes 
44 
+ 
bare 
+4 
LESS FETTLING 


FEWER WASTERS 
CLEANER CASTINGS 


YOUR FOUNDRY 

IS WORKING 

AT A DISADVANTAGE 
WITHOUT THEM. 


WRITE FOR CATALOGUE No. 37 
AND LOOK INTO THE 
MATTER AT ONCE. 


| STERLING FOUNDRY SPECIALTIES LTD 

) London Office : BEDFORD Telephone: 9345 BEDFORD. . 

13, VICTORIA STREET, S.W.1. | Code: WESTERN UNION. 


| 
++ | 
++ 
«| 
+ 3 
+ 
| 
| 
| 
| 
| 
: 
+e 
+ 


COPPER. 
Standard cash 7318 
Three months 23 8 
Electrolytic 83 15 
Best selected o 
India ee ee 
Wire bars .. 8612 
Do. July 8412 
Do. Aug... oe -. 8412 
Ingot bars .. <a -. 8412 
H.C. wire rods 
Off. av. cash, May.. a 
Do. 3 mths., May 
Do., Sttlmnt., May 
Do., Electro, May -- 84 2 
Do., B.S., May 76 19 
Aver. spot price, copper, May 75 2 
Do. wire bars, May .. 84 10 
Solid drawn tubes ee 
Brazed tubes 
Wire 
BRASS. 
Solid drawn tubes .. 
Brazed tubes 
Rods, drawn 


Rods, extd. or rlid. 
Sheets to 10 w.g. 
Wire 
Rolled metal 
Yellow metal rods. . 


Do. 4 x 4 Squares 9d 
Do. 4 x 3 Sheets 94d. 
TIN. 
Standard cash . 20017 6 
Three months . 204 7 6 
English . 20115 0 
Bars. . - 20338 5 O 
Straits . 204 0 
Australian 20210 O 
Eastern e - 207 & O 
Off. av. cash, May -- 19712 8y, 
Do., 3 mths., May -- 200 2 118 
Do., Sttlmt., May oe 107 18 115, 
Aver. spot, May .. -. 197 12 8, 
SPELTER. 
° 
Remelted -- 2410 
Hard ee 
Electro 99.9 -- 298 0 0 
English -- 2610 0 
India 00 
Zinc dust . (Nom.)36 0 0 
Zinc ashes . 00 
Off. aver., May 2613 415 
Aver., spot, May 214 68 
LEAD. 
Soft foreign Ppt. ee e- 2315 0 
of average, "May oo 23 16 1138 
Average spot, May -- 23 18 114 
ZINC SHEETS, &c. 
Zine sheets, English 35 00 
Do. V.M. ex whf. 
Rods oes 
Boiler plates -- 3100 
Battery plates .. .. 32 0 0 
ANTIMONY. 
Special brands, Eng. 22.8 6 
Chinese «. Be 
Crude Nominal 
QUICKSILVER. 
Quicksilver 
FERRO-ALLOYS AND 
STEEL-MAKING METALS. 
Ferro-silicon— 
74% 19 10 0 
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WEEKLY PRICE CURKENT. 


Ferro-vanadium— 
35/50% .«. ‘ 

Ferro-moly bdenum— 
70/75% c. free 

Ferro-titanium— 


..13/- Ib. Va. 
3/10 Ib. Mo. 


23/25% carbonless 
Ferro-phosphorus, 20/25% .. £16 0 0 
Ferro-tungsten— 

80/85%, c. fr. 2/9 lb. 
Tungsten metal —- 

98/99% . 2/11 Ib. 
Ferro-chrome— 

2/4% car. .. £3210 O 

4/6% car. .. oe -. £2315 O 

6/8% car. .. we oo 493 2 6 

8/10% car. os £22 17 6 
Ferro-chrome— 

Max. 2% car. ee -. £34 0 0 

Max. 1% car. £37 12 6 

Max. 0-70% car. .. -. £4112 6 

70%, carbonless 1/2 Ib. 


Nickel—99% cubes, or pellets £175 0 0 


Ferro-cobalt .. 9/4 Ib 
Aluminium 98 /99% . ee £95 0 0 
Metallic chromium— 

96/98% 2/6 Ib 
Ferro- (net)— 

76/80% loose £13 15 0 

76/80% packed £14 15 0 

76/80%, export £14 10 0 
Metallic manganese— 

94/96%, carbonless 1/6 lb. 


Per ton unless otherwise stated. 


HIGH-SPEED TOOL STEEL. 


Finished bars, 14% tungsten £0 2 0 
Finshed bars, 18% tungsten £0 2 9 
Per lb. net, d/d buyers’ works. 

Extras— 
Rounds and ape, 3 in. 


and over 4d. lb. 
Rounds and squares, under 

$ in. to } in. oe 3d. Ib. 
Do., under in. to in... 1/-]b. 
Flats, to under 

lin. x fin. . 3d. Ib. 
Do., under } in. x } in. 1/- Ib. 


Bevels of approved sizes 
and sections .. 6d. Ib. 
Bars cut to length, 10% extra 


SCRAP. 

South Wales— £s. £58. d 
Bundled steel and. 

shrn; 315 Oto3 17 0 
Mixed iron and 

steel ° 310 Oto3 12 6 
Heavy castiron 3 3 6to3 5 O 
Good machinery for 

foundries Sas 

Cleveland— 

Heavy steel 3.5 0 
Steel turnings we o 3°37 6 
Cast iron borings .. BH S 
Heavy forge #8 
W.1I. piling scrap .. - 312 6 
Cast-iron scrap 3 6 Oto 3 8 6 

Lancashire— 

Cast-iron scrap 3 2 6 to 310 
Hvy. wrought - £3 6 
Steel turnings 217 

Scotland— 

Heavy steel 315 0O 
Cast-iron borings .. 214 ¢ 
Wrought-iron piling 312 ¢ 
Heavy machinery 3 10 


London—Merchants’ buying prices 


delivered yard. 

(clean) a - 62 00 

Brass - 41 00 
Lead (less usual draft) 
Tea lead .. 17390 
Zine 17 0 0 
New aluminium cuttings .. 67 0 0 
Braziery copper .. 54 00 
Gunmetal .. -- 53 0 
Hollow pewter .. -- 140 0 0 
Shaped black pewter - 105 0 0 


PIG-IRON. 
(f.o.t. unless otherwise stated.) 
N.E. Coast— 


Foundry .. oe 75/- 
Foundry No.3... ee 72/6 
Foundry No. 4 ee 71/6 
Forge No. 4 ee _ 71/- 
Hematite No.1 .. 75/- 
Hematite M/Nos. .. ae 74/6 
N.W. Coast— 
Hem. M/Nos. d/d Glas. .. 85/- 
» d/d Birm. .. 91/- 
Midlands— 
Stafis.common* .. 
» No. 4 forge* 70/6 
» No. 3 fdry*.. ee 74/6 
Shrops. basic 
Cold blast, ord. .. 
» rolliron 
- fdry. No. 3* 70/- 
Derbyshire forge* . oe 69/6 
fdry. No. 3* 73/6 
basic* 
*d/d Black Country dist. 
Scotland— 
Foundry No. 1 — 
"7 No. 3 74/6 
Hem. M/Nos. 78/- 
Sheffield (d/d district) — 
Derby forge ma 64/6 
»  f{dry. No.3 68/6 
Lines. forge ee 
fdry. No. 3 oe 72/6 
E. C. hematite 86 /- 
W.C. hematite 87/- 
Lincs. (at furnaces)— 
Forge No. 4 oe 
Foundry No.3... os 
Basic 
Lancashire (d/d eq. Man. — 
Derby forge ee 
- No. 3 
Northants foundry No. 
Dalzell, No 3 (special) ‘02/6 to 105 /- 
Summerlee, No. 3 oe 92/- 
Glengarnock, No. 
Gartsherrie, No. 3.. 92/- 
Monkland, No.3 .. ‘ 92/- 
Shotts, No. 3 92/- 


FINISHED IRON AND STEEL. 


Usual District deliveries for iron ; delivered 
consumers’ station for steel. 


£ead £28. 
Bars (cr.)nom. .. 1015 
Nut and boltiron9 0 O0to9 5 0 
Hoops 0 Otoll 10 0 
Marked bars (Staffs.) f.o.t. 12 0 0 
Gasstrip .. 11 0 Otoll 10 0 
Bolts and nuts, jin.x4in. 15 5 0 
Steel— 
Ship plates 812 6to817 6 
Boiler pits. 10 10 0 
Chequer plts. 10 12 6 
Angles oe ° 8 2 6 
Joists 8 2 6 
Rounds and | squares, 3 in. 
to 5} in. .. 9 2 6 
Rounds under 3 in. to fin. 
(Untested) ee 00 
and upwards 
Flats, over5in.wideandup 8 7 6 
Flats, 5 in. to 1} in. 717 6 
Rails, heavy oe - 810 0 
Fishplates -- 1210 0 
Hoops (Staffs.) 1000t0 1010 0 
Black sheets, 24g. 10 5 0to10 10 0 
Galv.cor.shts., 24g. 13 2 6to13 15 0 
Galv. fencing wire 8g. plain 12 0 0 
Billets, soft 610 Oto7 0 0 
Billets, hard 712 6to8 2 6 
Sheet bars 6 5 0t06 10 0 
Tin bars 6 5 0t0610 0 
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PHOSPHOR BRONZE. 


Per lb, basis, 
Strip ° ee oo 1/4 
Sheet to 10) w.g. 1/5 
Wire oe ° 1/6} 
Rods oe 1/5 


Tubes oe oe ee 1/9 
Castings .. oe 1/4 
Delivery 3 cwt. free. 

10% phos. cop. £40 above B.S. 
15% phos. cop. £50 above B.S. 
Phosphor tin (5%) £30 above 
price of English ingote. 

C. CuirForp & Son, Limrrep. 


NICKEL SILVER, &c. 


per lb. 

Ingots for raising -- 10d. tol/4 
Rolled— 

To 9 in. wide 1/4 to 1/10 

To 12 in. wide -- 1/4} to 1/10} 

To 15 in. wide 1/4} to 1/103 

To 18 in. wide 1/6 tol/ll 

To 21] in. wide - 1/5} to 1/11} 

To 25 in. wide 1/6 to 2/- 


Ingots for spoons and forks 10d. to 1/6} 
Ingots rolled to spoon size 1/1 to 1/9} 


Wire round— 
3/0to1l0G. .. fi} to 2/23 
with extras according to gauge. 
AMERICAN IRON AND STEEL. 
At Pittsburgh unless otherwise stated. 
Dols. 


No. 2X foundry, Phila. .. 21.76 
No. 2 foundry, Valley 18.50 
No. 2 foundry, Birm. 15.00 
Basic 20.26 
Bessemer 20.76 
Malleable 20.76 
Grey forge -- 19.76 
Ferro-mang. 80% d/d - 105.00 
O.-h. rails, h’y at mill - 43.00 
Bess billets . 34.00 
O.-h. billets - 34.00 
O.-h. sheet bars - 36.00 
Wire rods 42.00 
Cents. 
Iron bars, Phila. - 3.18 
Steel bars 1.9 
Tank plates 1.95 
Beams, etc. 1.9 
Skelp, grooved steel... 1.90 
Skelp, sheared steel fin - 1.90 
Steel hoo - 2.29 
Sheets, black, No. 24° . 2.86 
Sheets, galv., No. 24 .. 3.60 
Sheets, blue No. 13... 
Wire nails. . 2-66 
Plain wire. ee 2.80 
Barbed wire, galv.. -- 3.30 
Tinplates, 100" lb. box .. $5.35 
COKE (at ovens). 
Welsh foundry .. +.  25/- to 30/- 
» furnace .. +.  22/- to 25/- 
Durham and North. 
» foundry - to 19/6 
” furnace 18/- 
Midlands, foundry 
furnace 19/- oni up 
TINPLATES. 
f.o.b. Bristol Channel ports. 
LC. Cokes .. 20X14 box .. 18/3 
28x20 ,, .. 36/6 
Cw. * . 15/3 
Terneplates. . 28 x 20 . 33/6 per 
box basis f.o.b. 
SWEDISH — IRON & STEEL. 
Pig-iron ee Oto £710 0 
Bars, hamme: 
i £1710 0to£18 10 0 
Bars and nail- 
rods, rolled, 
basis £15156 0to£16 15 0 
Blooms £10 0 Oto£12 0 
Keg steel .. £32 0 Oto £33 0 0 
Faggot steel £20 0 Oto£% 
Bars and rods, 
dead soft, steel £10 0 Oto£l4 0 0 
All per English ton, f.o.b. Gothenburg. 


Jeux 
16 
| 
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ry ‘ 
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| TUBES AND FITTINGS. Electrolytic Copper. Tin (English ingots). Spelter rey 
Up to and incl. 6 in. £8. d. £8. d. s. d. 
Tubes. Fittings. June 20 -- 8315 O No change June 20 .. 20215 Oince. 10/- June 20... 28 2 6 No change 
Water.. .. -- -- 8315 0,, » 24 .. ‘202 5 Ode. , . , 
1/4  ©xtra. 26 201 15 Oinc. 10/- an 26 3 9 ine. 13 
us DAILY FLUCTUATIONS. 
1 Standard Copper (cash). Standard Tin (cash). Zinc Sheets (English). Lead (English). 
/63 
19 June 20 -- 7215 Odec. 12/6 June 20 .. 202 0 Oinc, 10/— June 20... 35 0 ONo change June 20... 25 5 O No change 
1/4 21 73 3 9 inc. 8/9 202 0 O No change 36 0 0 we 25 5 O ,, 
» 2 11/3 BOM 6. 20/- 35 0 0 — 6 0 
_AVERAGE MONTHLY PRICES OF MARKED BARS (SOUTH STAFFS). 
Jan Feb ‘March April May June July Aug. Sept. Oct. Nov. Dee. 
| | | €n4 | | (| | €84 | End | tnd | Eva | Cn | ona 
1897 : 71 0 710 0 710 0 710 0 710 0 710 0 | 710 0 Tl 0 710 0 710 0 71 0 710 0 710 0 
[10 1898 ; 710 0 710 0 710 0 710 0 710 0 710 0 710 0 710 0 710 0 710 0 eee01 844 711 8 
1/103 ! 1899 “—! & 6s 8 0 0 8 0 0 8 0 0 810 U0 810 0, 90900 9 0 0 910 0 10 0 0 ww 0 0 10 0 0 8 3 4 
1900 3 .. -| 1006 1110 0 1110 0 1110 0 1110 0 1110 0 | 1110 O 1110 0 1110 0 1110 0 1110 0 | 1110 0 1L 5.10 
/103 1901 ee -| 910 0 910 0 910 0 910 0 810 0 810 0 810 0 810 0 810 0 810 0 810 0 8 10 816 8 
1/11 810 0 810 0 810 0 810 0 810 0 810 0 i #861 85.6 850; 850 8 7 6 
1/11} 1903 ji .. ; 8 5 0 8 5 0 8 5 0 810 0 810 0 810 0 | 810 0 810 0 | 810 0 810 0 810 0 | 810 0 8 8 9 
1904 cS -| 810 0 | 8 0 0 8 0 0 8 00 8 0 0 800/] 800] 800 8 0 0 8 0 0 8 0 0 8 0 0 8 010 
2/- 1905 a oes 800; 800j| 800 8 0 0 800] 800] 800 8 0 0 8 0 0 810 0 | 810 0 2% 
> 1/6} 1906 wee ‘ 810 0 90 0 900; 900 9 00 900; 900 ; 810 0 | $10 0 810 06 | 810 0 | 90 0 38 15 10 
1/94 1907 -| 900; 900] 900 9 0 0 900 900), 900 9 0 0 900! 900 9 0 0 9 00 
1908 900 / 810 810 0 | 810 0 810 0 810 0 800] 800 800 | 800 300 | 8 0 0 8 5 10 
1909. -| 800), 800] 800 8 0 0 8 0 0 8 0 0 800; 800] 800] 800 800); 800 8 0 0 
2/24 1910S. 809! 800 8 0 0 800); 800 800] 800 800) 8 00 8 0 0 
4 1911 6! 8 8 0 0 800); 800) 800 8 0 0 8 0 0 8 0 0 8 0 0 
1912 ee -| 810 01] 810 0 810 0} 8150) 900 9 00 eee! £201 8 0 910 0 910 0 | 915 0 9 16 
a 1913 me . 10 0 0 | 100; 1000); WO8 10 0 0 10 00 10 00 | 910 0 | 910 0 9 40 9 00 9 0 0 913 8 
ted. 1914 = , 812 0 | 810 0, 8100 |} 810 0 | 810 0 810 0 810 0 9 00 900) 900 9 0 0 900 814 4 
1915... £8961 10 2 0 | 1015 0 1110 0 12200] 2 OO 2 0 0 | 12 7 6 1210 0 1310 0 11 5 0 
1916 i - 1310 0 1310 0 | 1413 0 15 0 0 1 0 0 15 0 0 15 0 0 | 1510 0 15 10 0 15 0 0 | 1510 0 15 0 0 1418 7 
21.76 1917 oa -| 1510 0 1510 0 1510 0 1510 0 15 10 0 1510 0 1510 0 1510 0 1510 0 | 1510 0 | 1510 0 1510 0 1510 0 
18.50 1918 1512 6 160 0 16 0 146600 | 600 16 0 0 14600 | 600); 600 17 0 0 17 0 17 0 1666 
“ 1919 aa -, 18 0 0 | 1810 0 20 0 0 20 00; 2300 23 00 23300); 212 0 25 0 0 25 0 0 25 0 0 25 5 0 2210 7 
15.00 1920. -| 2617 6 2700 | 2800 | 35 0 | 3010 0 | 3310 0 3310 0 | 3510 0 | 33 10 9 | 3 0 3310 0 | 3310 0 | 3110 2 
20.26 1921 “ -}| 3110 0 | 90 8 4 2710 0 2710 0 | 2710 0 2415 O 21 00 20000); 2000 1710 0 17 0 0 16600 237 4 
20.76 1922 ee -| 16 00 | 1417 6 | 1410 0 13 10 0 1310 0 13 10 0 1310 0 | 1310 0 | 1310 0 | 1310 0 13 10 0 1310 0 13.18 1 
° 1923 es --| 1810 0 1310 0 | 1316 0 | 14 6 1410 0 1410 0 1410 0 1410 0 | 1410 0 1410 0 1410 0 1410 0 14 3h 
20.76 1924 e -| 1410 0 | 1410 0 | 1410 0 | 15 0 0 | 15 0 15 0 0 15 0 0 15 0 0 15 00 | 15 00 15 0 0 1417 6 1417 34 
19.76 1925. -| 15 00 1500! 1500)! 1500 )] 14500 1410 0 1410 0 1410 0 | 1410 0 1410 0 1410 0 14 0 0 1413 4 
05.00 1926 -| 400 1400 1400 )|) 400 | 14 00 14 0 0 14 0 0 1400); 1400 14 0 0 — 1410 0 14 010 
1927 is ..| 1410 0 1410 0 1410 0 | 1410 0 1410 0 13 10 0 1310 0 1310 0 | 1310 0 13 0 0 13 0 0 1218 0 13.15 8 
43.00 1928 a ‘ 1210 0 1210 O 1210 0 12 2 6 12 0 0 0 0 | 12 0 0 12 00 12 0 0 12 0 0 12200 | 2200 12 2 & 
34.00 1929 122 0 0 12 0 0 12 0 0 12 0 0 12 0 0 | = | 
34.00 * No 
quotation available. 
36.00 
42.00 
Cents. 
2.12 
1.9 : 
1.95 
1.90 
1.90 
1.90 
2.20 
2.85 
3.60 - WINCHESTER HOUSE, OLD BROAD ST., LONDON, 
2.35 
2.66 
2.50 
3.30 
95.35 18, BENNETTS HILL, BIRMINGHAM. 
0 30/- 
25/- 
» 19/6 
18/- 
nd up 
8/3 
6/6 
6/3 
8/9 DLESBRO’ 
ri SCOTCH, MID » HEMATITE, BASIC, SPECIALS, &c. 
/6 
6/- 
/6 per S 
_, COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. 
10 0 
15 0 
0 @ 
ZETLAND ROAD, 
0 MIDDLESBROUGH. 
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SMALL ADVERTISEMENTS. 


Notice. 

Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals 
counting two, average 6 words per line. 
Minimum charge for one insertion 3/-. 


(A remittance should accompany instructions.) 


PATENTS AND TRADE MARKS. 


MISCELLANEOUS—Continued. 


ROTECT YOUR IDEAS.—Free, Advice 

and Handbook on patenting inventions and 
registering trade marks by Registered Agent 
with 43 years’ experience.—Kine’s PatTENT 
Acency, Limirep, 146a, Queen Victoria Street, 
E.C.4. 


MACHINERY. 


SITUATIONS VACANT AND WANTED. 


NOUNDRY MANAGER or FOREMAN; 
position desired; practical, technical, and 
metallurgical knowledge; general and high-class 
work; 17 years’ experience as foreman; good 
references; moderate salary accepted; M.1.B.F. 
Box 246, Offices of THe Founpry Trape 
JournaL, 49, Wellington Street, Strand, 
London, W.C.2. 


BBBASSFOUNDRY 

First-class man desires a Change. 
tomed to High-class Work, Engine, Pump, 
Compressor, Electrical, High-pressure Valve 
and General Castings in Brass, Bronzes. 
Aluminium and Special Alloys. Expert know 
ledge of Mixing, Melting and Temperatures. 


SUPERINTENDENT. 


Accus- 


Box 252, Offices of THe Founpry Traps 
JouRNAL, 49, Wellington Street, Strand. 
London, W.C.2. 

PROPERTY. 


11 ACRES WORKS SITE. 
SHEFFIELD. 
145,000 Sq. Ft. of SHOPPING, 
Compact and Convenient. 
SIDING CONNECTIONS 
with L.M. & 8. and L. & N.E. Rlys. 

WELL-BUILT & COMMODIOUS OFFICES 
Will Sell whole or in lots to suit customers or 


Let on favourable terms. Unique opportunity 
for Manufacturers. 


Apply— 
THOS: W. WARD, LTD., 
ALBION WORKS, SHEFFIELD. 


TRAFFORD PARK BARGAIN.—Modern 

Foundry with own railway sidings, ex- 
cellent warehouse, packing room and _ fine 
offices, centrally heated, for SALE. Premises 
are all one storey and easily adaptable for 
other trades. Cost £20,000 in 1921. For a 
quick sale, owners will take £2,000, including 


two 4-ft. modern cupolas.—F. 8S. Arrey, 
EntwistteE & Company, 10, Norfolk Street, 
Manchester. 


OUNDRY FOR SALE. Mobbs & Company, 
Limited, Lion Foundry, Northampton. 
Owing to the continued ill-health of the 
managing director, who holds over 98 per cent. 
of the shares and who wishes to retire, this 
Company has gone into voluntary liquidation, 
and any offers to purchase the business as a 
going concern should be made forthwith to the 
Liquidator, H. Fetpon Baker, Chartered 
Accountant, Castilian Chambers, Castilian 
Street, Northampton. 


AND MIXERS.—New and _ second-hand. 
Ask us to quote—W. Breatey & Com- 


PANY, Limitep, Prospect Works, Hawksley 
Avenue, Sheffield. 

l2-in. x 50-in. CHURCHILL Universal 
Grinding Machine. 

8-in. x 32-in. Unger Universal Grinding 
Machine. 


No. 60 HEALD Internal Grinding Machine. 
with planetary head. 

BLANCHARD Type Vertical Surface Grinder, 
magnetic chuck 195 in. diam. 

Two 2-ft. 6-in. GAUGE LOCOMOTIVES 
(Hudswell, Clarke & Bagnall), 7 in. diam. 
cylinders ; 150/160 lbs. W.P. 

Six 2-ft. GAUGE LOCOMOTIVES § (Kerr 
Stuart), two 1922 make, one 1918 make, and 
three 1915 make, 140 lbs. W.P. 

NEW open-top self colour CISTERNS, each 
about 4 ft. x 4 ft. x 4 ft. deep x 14-gauge 
thick, -with welded seams, capacity about 
400 gallons each. 

PRESSURE RECEIVERS, 24 ft. x 4 ft. 
6 in., hydraulically tested to 300 Ibs. per 
square inch. 

18,000 ft. of new 2 in. diam. Screwed and 
Socketed Piping in lengths of about 18/21 ft.. 
to British Standard Specifications and tested 
to 270 lbs. hydraulic pressure. 

(ASK FOR ‘“ ALBION ” MACHINERY 

CATALOGUE.) 


THOS: W. WARD, LTD., 
ALBION WORKS, SHEFFIELD. 


MISCELLANEOUS. 


PATTERNS. —Inquiries solicited; quotations 

by return; shop equipped with modern 
machinery ; quick delivery.—CLEGHORN & Com- 
pany, Midland Pattern Works, Spring Gardens, 
Worcester. *Phone 264. 


RASSFOUNDRY RESIDUES. — Ashes, 
Skimmings, Grindings, Dust, bought for 
best prices; collected by lorry radius 30 miles 
London, or ex rail beyond.—Communications, 
Krnraix, 199-201, Warwick Road, London, W.14. 
"Phone: Western 0273. 


OR SALE.—Du-Ram Patent Steel Moulding 
Boxes, as used by all the leading foun- 
dries. Perfect interchangeability and accuracy 
together with long life. Inquiries solicited. 
Quick deliveries.—J. W. Sapter & Company, 
Lru1TeD, Bartle Lane, Great Horton, Bradford. 


ORTHAMPTON GANISTER. Send your 
inquiry to others first then come to me. 


My Price Smashes the Lot.—Stafford, Lowick, 
Northants. 


GANISTER, best quality, for cupolas, also 
for Steel Works.—AstTsury Smica Cun- 
pany, ‘“‘ The Brooms,’’ Park Lane, Congleton. 


LUORSPAR.—The ideal Flux for all 
Foundry and Furnace work; supplied in 
crude lump, washed gravel or finely ground. 
Samples and prices from 
A. BECK, 


MINEOWNER, MATLOCK. 


HARCOAL.—Powdered, granulated, lump, 
blacking ; inquiries invited.—J. BucHaNan 


& Company, Ashfield Road, Altrincham, 
Cheshire. 
STOP! LOOK! LISTEN ! 


FOUNDRY OWNERS. 
WRITE, WIRE, TELEPHONE, CALL 


Q‘OR our 4th Edition Handbook for Foundry- 
men—The Success of 1929. Foundry 
Managers, Foremen, Superintendents, Produc- 
tion Managers, Core-makers, Metallurgists, 
Chemists, Engineers, Iron and Steel Workers, 
Patternmakers, Melters, Cupola Attendants, 
Furnace Managers (all classes of Steel-Making), 
should be in possession of this Handbook (no 
charge). 

WRITE, WIRE, TELEPHONE, CALL. 
Head Office and Works, 
BEECROFT & PARTNERS, LIMITED, 
Foundry Chemists, 

Core Compounds, Plumbagoes, Foundry Fluxes, 
Parting Powders, etc., etc. 

Retort Works, MaPPIn Street, SHEFFIELD. 
Laboratories, including Analytical, Physical 
Testing and Microscopical, St. Peter’s Close, 

Sheffield. 


"Phone: 287 SLOUGH 


TABOR 
“SHOCKLESS” MACHINES 


8” Plain jolter, 51” 42” table __ .... $90 
13” Plain jolter, 76” « 52” table £140 
24” x 48” Portable turnover jolter_ £130 
18” x 36” Portable turnover jolter . £90 
30’ x 40” Turnover jolter, 20’ draw £140 
40” « 50” Turnover jolter, 28” draw £340 
50” « 60’ Turnover jolter, 30’ draw . . $440 


“ADAPTABLE” machine, standard type £15 


LARGEST STOCK OF FOUNDRY PLANT IN 
ENGLAND. PLEASE SEND FOR LISTS 


BUY FROM ME AND SAVE MONEY 
Foundry Machinery 


Avex. HAMMOND, Merchant, 
14, AUSTRALIA ROAD, SLOUGH 


Telephone : 
2630 
DARLINGTON. 


Telegrams : 
PEASE, 
DARLINGTON.,”’ 


DARLINGTON +. 


Low Ash. 
Large Coke or Small Coke. 
Dense Coke. 


Low Sulphur. 


Low Phosphorus. 
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TSO 
ALLMINE 
SPECIAL 
CYLINDER 
PIG: 1|RON 
GETS THE CASTINGS THROUGH THE TEST SHOP 


EXCLUSIVE MANUFACTURERS AND SUPPLIERS: 


BRITISH PIGIRONS LIMITED 


(FURNACES: THE MIDLAND COAL, COKE AND IRON CO., LTO.) 


ABBEY HOUSE, 2 VICTORIA ST., LONDON, S.W.1 


TELEPHONE: VICTORIA 8953 TELEGRAMS: IRONOBRIT, SOWEST, LONDON 
Index to Advertisers, p. 13. Situations, etc., p. 18. 
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Money to be saved and equally money to be lost. If, when you 
buy Pig Iron, you know what its actual characteristics are, if you 
know its exact chemical composition, you can be sure that every 
casting you make from it will be uniform—will reach a definite 
fixed standard—will unfailingly meet the stresses and strains for 
which it is designed. That means a saving of money! No 
faulty castings due to inequalities in the pig. 

These are the certainties and this is the saving that you gain by 
the use of A.W. Pedigree Pigs. Each grade is guaranteed. Each 
grade is uniform. Send for particulars. 


A full description of ‘‘ Pedigree’’ Pigs and their uses will be found in 
Brochure 431. 


A Si. Mn. P. Ss. 
GRADE C.—(Tensile—13 tons/sq. in.) 3.2 1.5-1.7 0.5-0.8 0.5-0.8 0.06 
GRADE D.—(Tensile—15 tons/sq. in.) 3.2 1.2-1.35 0.8-1.0 0.4-0.7 0.07 
GRADE E.—(Tensile—17 tons/sq. in.) 3.2 0.8-1.0 0.8-1.0 0.4 0.08 
GRADE F.—(Tensile—18-20 tons/sq. in.) 3.2 1.0 0.8-1.0 0.10 0.08 
Sir W. G. Armstrong Whitworth & Co., Ltd., 
Sales Organisation ~ Park House, Great Smith Street, London, S.W.1. 


Works and Shipyards - - - Newcastle-upon-Tyne. 


MAC. 785. 


JUNE 27, 1929. 


THERES MONEY PIGS 
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Improved Rapid Cupola 
Fitted with PATENT TUYERE DOORS ie. 


by means of  which~ each _ tuyere 
can be quickly and easily regulated or 
closed from a_ convenient position, 
without obtaining access to the air belt. 


Also the 


Osborn Patent Spark 
Arrester 


The advantages of which are:— 


Immunity from sparks and grit. 


Avoids damage to roofs, choking up of 
gutters. 


Prevents danger of fire. 
Important labour saver. 


Conducts the dust down to or through the 
charging platform, where they can _ be 
dropped into a cart without handling. 


Constructed in flanged sections to facilitate 
erection. 


Cannot get overheated, being lined with 
firebricks. 


Can be fitted to existing cupolas. 


MAKERS : 


DAVIES SON 


Railway lronworks, 


WEST GORTON, 
MANCHESTER 


Also Makers of 


FOUNDRY CRANE LADLES 


Telegrams :—“ TUYERE,” MANCHESTER. On Admiralty List. Telephone No. :—70, OPENSHAW. 
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PREPARING MACHINE 


Pre, 


1. Requires no installation cost. 6. Necessitates very little upkeep, all parts being 
2. Takes up small space as compared with its hermetically enclosed. 
production. 7. Does not wear, the bei hi t 
3. Can be moved easily and p P to the and most shafts run on S.K.F. Ball Bearings. 
Moulding Floor. 
4. Will prepare Moulding Sand, Core Sand and also 8. Above all, imparts to the sand an absolutely 
Loam. : unique preparation without crushing the grain 
5. Ensures in a minimum of time a maximum and makes the maximum use of the bond 
G amount of perfect sand. present in the sand. 
Some of the users of our now well known T.B.D. Sand Preparation Plant. The 
list includes some of the greatest names in the British Engineering Industry. 
Daniel Adamson & Co., English Steel Corporation, Ltd. 
Atlas Steel Foundry & Co. Ltd. Thos. Firth & Sons, Ltd. 
’ The Austin Motor Co., Ltd. Forth & Clyde & Sunnyside Iron Co., Ltd. 
Sir W. G. Armstrong, Caren & Co., Ltd. Wm. Jessop & Sons, Ltd. 
. Wm. Beardmore & Co., F. H. Lloyd & Co., Ltd. 
British Chilled Roll & Eng. Co., Ltd. Reyrolle & Co., Ltd. 
Catton & Co., Ltd. John Summers & Sons, Ltd. 
The Clyde Alloy Steel Co. J. Stone & Co., Ltd. 
The Coltness Iron Co., Ltd. Vickers-Armstrongs, Ltd. 


Crofts (Engineers), Ltd. 


PITTEVIL 


22/23, Laurence Pountney Lanc, London, E.C.4. 
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the Pneulec Royer 


the most popular 
Sand conditioner in the world 


From the very first the Pneulec 
Royer established itself as the 
premier sand-conditioning machine 
and to-day the lead is easily main- 
tained. This success is due entirely 
to the belt principle of operation, 
which offers advantages unobtain- 
able in any other way. Take for 
instance the old scrap difficulty. 
Sand containing scrap can be 
treated in the Pneulec Royer 
without risk of breaking down the 


machine. The scrap empties itself 
at the bottom of the hopper, 
and the s nd is thrown forward 
in thoroughly clean and 
aerated condition. Taking all 
things into consideration, the 
quality of the sand, cost of up- 
keep, etc., we say quite definitely 
that the Pneulec Royer is the 
most ‘econ »mical machine in the 
world. Let us send you leaflet 
giving further information. 


PNEULEC 


core and mould moulding machines 


drying stoves oilsand mixers 


sand mixing and Royer sand mixer 


sand drying plant conveying plant electric swing grinders 


PNEULEC LIMITED ~- Mafeking Road ~ Smethwick - Near BIRMINGHAM 
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UNIVERSAL soldiers we, UNIFORM as you can see, 
Everybody will agree that we are UNIQUE. 
Round and round the world we go, blazing bold the trail “GLYSO,” 1 
Forward then against the foe, Inefficiency. " 
< 
— < 
a ‘ 
< 
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The FORDATH FAR CHEAPER THAN ANY 


OTHER ON THE MARKET 
ROTARY CORE MACHINE _,.. GUARANTEED EFFICIENT 


THE THERMIC STEEL CO 
¢ CALCUTTA, INDIA ¢ 


lk HE FOUNDRY SPECIALTIES C9 


W.L.ALLEN MANUFACTURERS BLDGS. 
¢ FLINDERS STREET, 


¢ 


MELBOURNE, AUSTRALIA. 


CORE OIL COMPOUNDS 


ROTTERDAM, HOLLAND. 
GLYSO CORE OIL COMPOUNDS GLYSO 


4 re) 

THE FORDATH ENGINEERING 

Be HAMBLET WORKS, WEST BROMWICH ENGLAND 
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“A splendid fan; has cost nothing for repairs 
in 8 years; never given a moment’s trouble 
nor even an anxiety.” 


The above is the gist of an unsolicited testimonial to a 
standard No. 3 ‘“ KEITH-BLACKMAN” Cupola Blowing 
Fan in use at the foundry of a well-known Engineering Firm 
whose name we shall be pleased to give you. 


There are thousands of other satisfied users of our Cupola 
fans, and if you are interested we can refer you to users in 
your neighbourhood for confirmation of our claims that 
these fans are strongly built to give efficient service under 
severe working conditions and for a long period of time. 


Send us particulars of your requirements or write for 
illustrated Catalogue No. V-49. 


JAMES KEITH & BLACKMAN @ [72 


Head Office :- 
27, Farrin Avenue, London, E.C.4. 
Central Telegrams: “James Keith, Phone, Londort 


Blackman 


CUPOLA BLOWING FANS 


TRADE MAP’ 


© 
_— Continuous Moulding 
Schemes (BAILLOT’S SYSTEM) 
Sand Preparing and Handling ¢ 
S| } Plants, Moulding Machines, $ 
Cupolas, etc. 
® 
$ 
4 Illustration of Reversible Table © 
© ; Type Hydraulic Moulding Machine $ 
4 Equipped to deal with Standard x 
4 Railway ~- Wagon Axle Box. $ 
4 © 
$ 

| 

° Foundry Equipment Specialists, 
| 15, VICTORIA ST., WESTMINSTER, $ 
o| LONDON, S.W.1. 
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Tre STAVELEY ( + IRON Co. 


FIELD. 
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eB Are you completely satisfied that a 
fe your mould and core drying is a 
a being done in the cheapest, quickest [s) 
io} and most efficient way ? a 

a Is your sand being mixed, blended, 2 
‘a tempered and aerated at the least 3 
i 
fa possible cost ? al 
‘ol Competition is keen and the successful competitors on 
is are only enabled to obtain orders because they es 
a keep production costs down to a minimum. 2 
oF 
a Efficient organisation and the employment of | 
3 modern methods and MODERN PLANT are 3 
5 the only means of reducing production costs. : 
fe) 
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HALIFAX-YORKS 
oF 


Der 
| 
| 
gt 
+ 
} 
| 
a2 
= 


FOUNDRY TRADE JOURNAL. 1929. 


SYSTEM FOUNDRY 
CAN AFFORD IGNORE 


THE 
FOR 
DRYING OVENS 
ANNEALING FURNACES 


OPERATION, SO THE “HERRMANN” REDUCES OPERATION 
COSTS IN CORE AND MOULD DRYING OVENS AND 


JUST AS “SILACENE” REDUCES THE COSTS IN CUPOLA 
GIVES BANK BALANCE SATISFACTION TO THE USER 


WHY BURN’ EXPENSIVE 
COKE IF RUBBISH WILL DO 
EQUALLY WELL 


THOMAS 


119, HIGH HOLBORN 


GRAY & Co., Lid. 


LONDON, W.C.1. 
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STEEL PROCESS: 


BOILER, SHIP and BRIDGE PLATES, etc. ANGLES and all forms of Sectional Bars. TYRES and AXLES to all require- 
ments. CASTINGS of all kinds and of Largest Sizes. _FORGINGS of every description. BILLETS, BLOOMS, RAILS. 
SPECIAL STEEL FOR CONSTRUCTIVE PURPOSES, 


The STEEL COMPANY OF SCOTLAND, Ltd. 


Head Office: 37, RENFIELD STREET, GLASGOW: 
Works : HALLSIDE, NEWTON and BLOCHAIRN, GLASGOW. 
CONTRACTORS TO HOME, COLONIAL AND FOREIGN GOVERNMENTS. 
Established 1872. Telegraphic Address: “ Steel, Glasgow.” 


SIEMENS’ 


‘TELEPHONE : 
WEST BROMWICH 
Hos. 106 


FOR ALL PURPOSES 


Accurately ground by machine 
Parallel, Concave or Convex, and Polished. 


INDEX TO ADVERTISERS. 
PAGE PAGE PAGE PAGE 
Acheson, E. G., Ltd. ow Denbigh Engineering Co., Longden, G., & Son, Ltd. .. Sankey, J., & Sons, Ltd. .. 
Aciéries de Familleureux, Lea. os. Sons, Utd. Lowood, J. Grayson, & Co., Ltd. 497 Sankey, & 
Alldays & Onions, Ltd. MeNeil, Chas., Ltd... .. — Simm, Martha, & Sons, Ltd. 24 
Armitage We Major. Robinson & Co.,Ltd. — Smith, Albert,& Co. 
Armatron Whitworth, Sir W. G., Mansfield Sand Co., Ltd. +» — Smith) Edward, Ltd. re _— 
Findlay, A., & Co., Ltd... Marley Hill Chemical Co. Ltd. —  Smooth-on Mig. 26 
Atlas Preservative Co., 5 orda' ngineering C b ee ee co 
Foundry Plant & Machinery, Ltd... — Mills, Wm., Ltd. -» — Staveley Coal & Iron Co., Ltd. |. 10 
Furinston & Lawlor Monometer Manatactaring Co. Co, of Ltd. 13 
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ns, ee ee enera ractories, baw Tallis, E. 
Besasler, Waechter & Co , Ltd. Giesserei, Die = Team By-Product Co., 497 
Blackfriars Foundry Requisite Co.., Goldendale Iron Co., Olsen, Wm., Ltd. .. = Tennent, R. B., Ltd. 
Ltd., The oe 2 Gossell & Son, Ltd. . Tilghman’ a Patent Gand Blast Co., 
Bradley & Foster, Lid. oo eo Gray, Thos. E., & Co., Ltd.” 12 
Brealey, W., & Co., Ltd. Green, George, & Co. oo — Parish, J., & Co -- 24 Townley, E., & Son 
Brierley, Sons Co. Park Gate & Steel Co.. .. 28 
British Chemical Standards 1 Hammond, Alex. 18 Pemberton Colliery Co. (1929), nery 
British Drying & Heating Ltd. -— Harper, Wm., Son & Co. (Willen- Ltd. 
British Pigirons, Ltd. hall), Ltd. 28 Penman & Co., Ltd... an 
Brown, J., & Co., Ltd. oo Hawkins, W. T., & Co. Perry, G., & Sons... .. 19  Vereini: u. Maschinen- 
Buckley & Taylor, Ltd. Higgs Motors ++ — Pickard, W., & Co., Ltd. Fabriken, A.G. 
Bureau of Information on Nickel, Hingley, N., & Sons, Ltd. .. Pickford, Holland, & Co., . — Vickers, Thos. oe oe 
Pneumatic Engineering Appliances. Wallwork, Hy., & Co. 
Co., Ltd., 26 Ward, Thos. W., Ltd. oo - 18 
International Combustion, Ltd. Portway, — Warner & Co., Ltd. 497 
mme ee oe oo ateon’s etallurgists), Ltd. 4428 
Magnesite & Refractory & Tita. on Puizer, 8.,& Son, Ltd. .. — Wellman ‘Smith Engg. Cor- 
acks, poration, 28 
Coleman Found Equi ment Co., James, Wm. oe 
sons, Ita... = Westoby & Rawstron — 
nsett Iron 5 . Whittaker, W., & Sons, Ltd. a & 
Constructional Engg. Co.,Ltd. — Keith, James, & Blackman Co.,Ltd. 9  Reavell & Co.. Ltd. — 
Corrie, J. B., & Co., Ltd. 9 Bros. & Ritchie, J. & R.. Wild-Barfield Electric 
x Foundry Supply Co. Roper, E.,&Co. .. Wilkinson, Bentley & Co., Ltd. .. — 
" Ross, J., & Co. (Lime Wharf), Ltd. — Welteen, Thos., & Co., Ltd. -_—— 
Leith, Alexander, &Co. -. .. 497  Ruseoe, John, & Co.,Ltd... .. — Williams,’ John (Birmingham 
Davidson & Co., Ltd. on Le Personne, L., & Co. oo 1 Sand), Ltd. 
Davies, T.,& Son .. Leyland Motors, Ltd. Willson Products Incd. o 
Dean Bros. .. Lilleshali Co., Ltd. .. -- Salter, T. E., Ltd. .. -- — Woodward Bros. & Coyelin, Lta. 2 
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ACIERIES DE FAMILLEUREUX Lro. 


Familleureux, (BELGIUM.) 


STEEL CASTINGS 


Up to 15 tons for trucks, coaches, crossings, 
tramways, collieries, mines, blast furnaces, 


shipyards, rolling mills, motor cars, etc. 
Mass production of: 


Axle boxes, wheel centres, guides, brackets, 


and all spare parts for trucks. 


Hard Steel for cement works and quarries. 


Extra mild steel for dynamo housings. 


Annealing pots a speciality; cog wheels, 


gearing, anchors. 
On Lioyd’s List. 


BAILEY’S 


TRANSVERSE 
TESTER : 


FOR THE FOUNDRY. 
Test Bars of Cast Iron, Bronze, Etc. 
Testers for all Materials, Oils, etc. 

Air Compressors, Pumps, Reducing Valves. 
SIR W. H, BAILEY & CO,, Ltd., Manchester. 


RYLAND’S DIRECTORY 


The standard work of reference covering 
the Coal, Iron, Steel, Tinplate, Metal, 
Engineering, Hardware and Allied Trades. 


HAVE YOU A COPY OF 
THE LATEST (1928) EDITION? 


PRICE: 
42/- bound in cloth. 
52/- a morocco. 


INDUSTRIAL NEWSPAPERS, Ltd. 
49, Wellington St., Strand, London, W.C.2. 


“The Pattern Makers of the Midlands.’’ 


PATTERNS 


OF ALL DESCRIPTIONS. 


G. PERRY & SONS 


HIGHCROSS STREET LEICESTER 


stages of compression are necessary, so that a 
considerable amount of the heat generated in com- 
pressing air can be extracted by an intercooler placed 
between the stages, with consequent saving in H.P. 


Ts compress air with the minimum of power, two 


The illustration shows one of our Two-Stage Vertical 
High Speed Machines, with the cylinders arranged in 
tandem. Having only a single crank, the cost of manu- 
facture, frictional losses, floor space and foundations 
are reduced to a minimum. 


THE MACHINE IS RIGHT—AND THE PRICE IS RIGHT. 
WE INVITE COMPARISON. 


As specialists in the manufacture of Sand Blasting 
Machinery we shall welcome your enquiries. 


TILGHMAN’S PATENT SAND BLAST Co., LTD. 


BROADHEATH, near MANCHESTER 
London Office: 17 Grosvenor Gardens, S.W.1. 


FCY/5 H.D 
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ENGINEERING, COLLIERY, 
IRON, STEEL, METAL, TIN- PLATE 
FOUNDRY, HARDWARE & ALLIED TRADES 


More than 25,000 firms in these trades are described 
in the 2,200 pages of Ryland’s Directory. 

The standard work of reference for all that concerns the 
activities of this vast trade group—its pages represent 
two years’ publicity directed solely to interested parties. 


NO “‘ WASTE ’”’ CIRCULATION, 


Price 42/- cloth; 52/- morocco. 


EDITION 
Published by 


THE IRON & COAL TRADES REVIEW 
49 Wellington St,Strand London W.C.2 
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ALLDAYS ONIONS 


ROOTS BLOWERS 
CUPOLAS 
CHARGING MACHINES 


LADLES 


SAND MILLS 


FURNACES 
HAMMERS sream « pxeumanic 


FANS FOR ALL PURPOSES 


GREAT WESTERN WORKS, 


BIRMINGHAM 


9, VICTORIA 


LONDON, 


STREET, 


S.W.1 


WATSON 
ROTATING 
ELECTRIC 


FURNACES 


Ensure 


RAPID & CLEAN 
MELTING 


THOROUGH 


GREAVES-ETCHELLS ELECTRIC 


MORE THAN 100 FURNACES SUPPLIED DURING LAST 7 YEARS. 


MIXING. 


STEEL FURNACES 


NON-FERROUS 


METAL 
MELTING 
ELECTRIC 


FURNACES 


SINGLE, TWO, 


CONTRACTORS TO EOME AND FOREIGN GOVERNMENTS. 


'WATSONS (METALLURGISTS) LIMITED 


Lancaster Street, SHEFFIELD. 


or 


THREE PHASE. 


su PPLIERS. 


TO BUYERS OF CORE SAND BINDERS 


Qualities. Try our 
Core Gum, and our “ 


Higher Prices need not mean Higher 


Lin-oil,” 


our 


Peerless,” Liquid 


Gum (Molasses substitute) and see 
for yourself. 


WE EXECUTE FROM STOCK, CARRIAGE PAID TERMS. 


| 
ig 


HOMOGENEITY 


One of the foundrymen’s difficulties is lack of 
uniformity in a consignment of Pig Iron. No chemist 
can correctly analyse a composite parcel. 


BRADLEY’S REFINED IRONS ARE 
ALWAYS CAST FROM SUPER- 
HEATED TRAVELLING RECEIVERS. 


Metal of homogeneous composition can only be 
obtained by the use of a large capacity receiver and 
thorough mixing. 
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PETER—witH ONE EXCEPTION 


ITH one exception Peter is an ordinary little fellow. Chubby, 
likeable, just five-and-a-half, full of life and fun, and on occasions 
—be it admitted—of naughtiness, 

Just now Peter’s rather important, for this is his first term at school, 
and he’s grappling with the intricacies of “ABC” and ‘“ Twice-Two” 
difficult subjects to all men of five-and-a-half, but even more difficult in 
Peter’s case because—bad luck—he's totally blind. That’s his One 
Exception. 

Peier learns reading, writing, and ’rithmetic through the medium of 
“ Braille ’’—dull stuff compared with the coloured picture books of most 
five-and-a-halfs. However, he’s a stout lad is Peter, and he’s making 
great progress. 

Would you like to know more about him? How, in spite of his “ One 
Exception,” he is being educated and, when older. technically trained 
and usefully employed. 

There is a long waiting list of “ Peters’ throughout the British Isles, 
for whom training and accommodation must be provided in the immediate 
future. 

Will you help with a donation or annual subscription? 


Any sum, 

large or small, will be gratefully received. 
Here’s a suggestion. Your eyesight is worth 35d. a year to you. Send 
Peter and his handicapped pals 3d for every year you've had it. Now 


please, in ease it slips your memory. Good idea? 


THE CHAIRMAN, 
SCHOOL FOR THE BLIND (Founded 1838) 


SWISS COTTAGE, LONDON, N.W. 3 


DIG IRON 


A QUALITY FOR EVERY REQUIREMENT” 
BRADLEY & FOSTER, LIMITED 


TELEPHONE: 
(Private Branch Exchange) 


DARLASTON, STAFFS. 
And at Capponfield, Bilston, 


DARLASTON 16, TELEGRAMS: 
BRADLEY’S, DARLASTON. 


The SHOTTS IRON 


1, Castle St., Edinburgh. 


; Telephone: 25232 Edin. Cent. Telegrams: 
ess 
anch Office— 


141, West George 
Approximate Analyses of 


Ltd. 


“ Shotts '’ Edinburgh 


St., Glasgow 
SHOTTS PIG IRON 


FOUNDRY, FORGE AND CYLINDER QUALITIES. 


Graphitic Combined 

Iron, Carbon. Carbon. 
o 
No. | ese 3.55 25 
No. 3 Soft ... as 91.78 3.45 30 
No. 3 Medium «ee 92.25 3.35 37 
No. 3 Hard... ane 92.71 3.20 45 
No. 4 Soft ... oan 93.19 3.15 45 
No. 4 Hard... ine 93.74 2.85 63 
Cylinder Iron 93.84 2.65 
High Duty ... 92.95 2.90 .68 
Low Phosphorus... 3.30 45 
Mottled eee wee 94.25 2.00 50 
White 94.75 “60 2.80 


‘Cin other than the above regularly made ‘o Customer's requirements. 


In addition to PIG IRON, we are producers of the following :— 


Blast Furnace Pitch, Creosote, and Sulphate of Ammonia. 
Limestone for foundry use. 
** Shotts *’ Brick for Building purposes. 


Silicon. Sulphur. Phos. Mang. 

o o 
3.25 -02 50 1.20 
2.80 02 -50 1.15 
2.40 .03 50 1.10 
2.10 04 50 1.00 
1.70 06 50 
1.35 -08 50 85 
1.50 09 40 85 
1.60 .07 35 1.45 
2.50 03 -14 85 
90 50 
50 25 50 60 


Coal for Steam, Gas, and Household purposes. 
Lime for Building, Agricultural purposes, &c. 
Slag for Ballasting and Road Making broken to 
sizes to suit purchasers. 
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“ECONOMY.” 


THE SUREST WAY 


ROBSON REFRACTORIES 


16, North Road, 
DARLINGTON, Durham. 


Telephone: 2405. Telegrams: CUPOLINE, DARLINGTON. 


: 
. 
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ROTARY TABLE 


SAND BLAST MACHINE 


TYPE RRD. 


NO INDIA-RUBBER HOSES. 


Uniform Distribution of Short Feed Pipes. 
Blast on Table Surface. Minimum Wear. 


§=THE MIDLAND SAND BLAST 
AND FOUNDRY SUPPLIES Co., Lta., 
Castle Lane, 


WARWICK. 


Successful Sand Blasting depends 
on having the proper equipment. 


Send your requirements and let us quote 
you for the right Plant to suit your case. 


FOUNDRY REQUISITES 


Try our REFRACTORIES. 
Ganister or Silica Bricks and Blocks (any shape or size). 
Sands, Cements, Ganister.—Let us have your enquiries. 


THE CLEVELAND MAGNESITE & REFRACTORY Cco., LTD., 
Normanby Brickworks, Normanby, Eston, Y 


DEMBERTON 


COLLIERY CO. 
(1929) LTD. 


HEAD OFFICES- 


PEMBERTON. ..WIGAN 


Telephone: PEMBERTON 74 


ERITH LOAM 
J. PARISH & CO., 


ESTABLISHED OVER 110 YEARS. 


“MARTHA. “SiMM SONS. wo 


Nuns Lane Mills, GATESHEAD-on-TYNE 
Manufacturers of 


IRONFOUNDERS’ BLACKINGS 


DURHAM COAL DUST, CHARCOAL, &cC. 


IMPORTERS OF Telegraphic Address : 
“ BLACKINGS GATESHEAD.” 
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Manufacturers of 


FOUNDRY FACINGS 


BEST CEYLON PLUMBAGO CORE GUM (dry) 
BLACKINGS CUMMINGUM (liquid) 
. COAL DUST TERRA FLAKE 
STEEL PAINT STEEL MOULDERS 
BLACK LEAD COMPOSITION, etc., etc. 
Quality Reliability Service 
THE BEST ABSOLUTE PROMPTEST 
Head Offices and Works :—Kelvinvale Mills, Maryhill, GLASGOW, N.W. 
' Branches at Falkirk Chesterfield, Deepfields and Middlesbrough. 


WHITTAKER’S MOULDING MACHINE 


By which Wheels or Pulleys of any description or size from 3 inches to upwards of 
: 20 feet diameter can be made. 


THE MOST COMPLETE EFFICIENT MACHINE 
HITHERTO INTRODUCED TO ENGINEERS. 


All Machines warranted to Mould 
with the greatest accuracy and precision. . 


GEARING WHEELS 


Spur or Bevel, Straight Teeth and Double 
Helical Teeth Supplied to. Consumers. 


+ 


ROPE AND BELT PULLEYS 


WM. & SONS, LTD. 
SUN IRON WORKS - - . OLDHAM. 
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A SMALL BENCH MACHINE ix 
FOR CORES WILL SAVE 


“Ip YOU POUNDS! 
ALL SIZES. 


PLAIN JOLT, 
TURNOVER OR 
Plain Jolt Ram 
Moulding Machines. 
PNEUMATIC ENGINEERING APPLIANCES Co.LTp. 
OSWALDESTRE HOUSE, 
BRITISH NORFOLK STREET, STRAND, 
MADE: LONDON, W.C.2. 


WORKS. 


IMPERIA WORKS, DERBY STREET, 
CHEETHAM, MANCHESTER. 


Mioprern 


“Founpry SERVICE” 


FOR EVERY DESCRIPTION OF FOUNDRY 
EQUIPMENT AND FOUNDRY SUPPLIES 


Some of our Specialities— 


SHEFFIELD BLOWERS and FANS. 
GANISTER. CUPOLAS. 
FIRECLAY. CUPOLETTES. 
FIREBRICKS. CUPOLA HOISTS. 
SANDS CORE GUM. SAND MILLS. 
ERITH SELECTED. “GLUTRIN”’ SIEVES. 

» MEDIUM. CORE OIL. COAL 
MANSFIELD. CORE VENT. DUST. 
CORNISH AND CORE MAKING. 
BELGIUM STEEL SANDS. MACHINES. 

SEA SAND AND SILICA MOULDING BOXES. 
SAND FOR CORES. HAND LADLES. 
SAND BLAST SAND, ETC., ETC. FOUNDRY 
ALL OTHER REQUISITES. COKES. 


YOUR ENQUIRIES INVITED. 


THE BLACKFRIARS FOUNDRY 


REQUISITE COMPANY, LIMITED 
34 & 35, NORFOLK ST., LONDON, W.C.2. ¢ 


Phone : CENT. 720. | 


SMOOTH-ON No. 4 
For Foundry Use. 


“A casting saved is money earned.” 


AND holes, blow holes, and other surface defects m 

castings—defects which are objectionable in appearance, 

but not otherwise—should be filled with Smooth-On Iron 

Cement No. 4. The castings are thus made substantially 
perfect and saleable at the top-notch price. 


Smooth-On No. 4 is applied like putty. In less than an hour 
it hardens or metallizes and becomes so like cast iron that 
even the practised eye must look sharp to detect it. When 
the surface is painted over, the Smooth-On, if properly applied, 
cannot be detected at all. 


Smooth-On Iron Cement is sold by Supply Houses in 1-lb. 
and 5-lb. tins; also in 25-lb., 50-lb. and 100-lb. steel 
kegs. Ask us for the free Smooth-On Instruction Book, 
which explains all grades of Smooth- 

, and shows typical installations 
in which big savings have been 
effected. 


Distributed by 
Walter P. Notcutt, Ltd., 


Made by Smooth-On Manufacturing Co. 
Jersey City, NJ., USA, 


GOSSELL SON, LTD. 


110, CANNON STREET, LONDON, E.C. 


Telephone No.:—MANSION HOUSE 6754. 


Telegraphic Address :—“ GOSSOTTO, LONDON.” 


Specialities— 


Rails, Tram Rails, Steel Sleepers, Steel Joists to 24 in. deep. Channels, 
Angles, Bars, Sheared Plates, Flitch Plates to 36 in. wide, &c. 


Bridgework, Constructional Ironwork and Locomotives, Special Steel 
Castings, Rolling Stock. 


= - 
> 
4 
\SMOOTH-ON/ 
fis 
Do it with SM 
| 


June 27. 1929. FOUNDRY TRADE JOURNAL. 27 


. GRAPHITE ELECTRODES OF UNIFORM HIGH QUALITY FOR THE 
| PRODUCTION IN THE ELECTRIC ARG FURNACE OF 
| ALL KINDS OF STEELS, GREY IRON, OD 
ZINC, BRASS, ETC. I E( 
WRITE FOR 
S O N INFORMATION TO: 
AC ‘Hi E. G. ACHESON, LTD., 


40, WOOD STREET, WESTMINSTER, S.W.1 


Grain Chill and Steel ROLLS, 

SUPERIOR SIL ICA B BRICKS HEAVY CASTINGS. 
H.& H. E. SMART, KIDWELLY 
HAWKINS The “* GEM Foundry Mould 


Drying Lamp 
AND 
Cupola Lighter 


burning Paraffin, also 
Spray Burners for use 
with Compressed Air. 


IMPERISHABLE 


IRON CEMENT 


The Cement that cannot be 
distinguished from the Casting. 
Try a tin at our expense. 


WOODWARD BROS. 
“=. & COPELIN, L™- 

Oakhill Road, 
SUTTON, 
SURREY. 


Sole Manufacturers— 


W. T. HAWKINS & CO.,, 
CHAPEL HILL, HUDDERSFIELD. 


COLEMAN FOUNDRY EQUIPMENT CoO., LTD. 
Telegrams 1 “ COLMAMOULD, RAND, LONDON.” (Foundry Specialists) Telephone: TEMPLE BAR 8165. 
1, Lancaster Place, STRAND, LONDON. 

MOULDING MACHINES. SAND DRESSING MACHINES. SAND BLAST EQUIPMENT. 
EVERYTHING FOR THE FOUNDRY. 


N.B. 

>> 
p> Telegrams : “Tennent, Founders, Coatbridge.” frie A 1857. Telephone : No. 425-426, Coatbridge. > 
>> IRON & STEEL FOUNDERS > 
¢¢ SPECIAL AIR FURNACE IRON. SIEMENS’ STEEL ONLY. ag 
HEAVY CASTINGS 
4 OF ALL KINDS FOR IRON AND STEEL WORKS >> 
££ tron Castings up to 100 tons each. Steel Castings up to 40 tons each. >? 
3 
>> 
>> 
>>: >> 
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BAXTER’S 


Patent Knapping Motion 


STONE 
BREAKERS. 


UNEQUALLED 


Sole Makers :— 


W.H. BAXTER, 


—_LTD.—___ 


LEEDS. 
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KING Bros. 


(Stourbridge), Ltd., STOURBRIDGE, England. 


Telegrams: ‘ KING BROS., STOURBRIDGE.” 


STOURBRIDGE CLAY. 


THE HicHEst Awarps for Gas ReEtTorTS and other goods (in 
Fire Clay) have been awarded to Kinc Brotners for their 
goods made from their renowned StourBRiDGE 


MANUFACTURERS OF 
Best QUALITY. 


of DELPH and TINTERN oeney BLACK and WHITE CLAY. 
ERIC KS FOR REGENERATIVE SETTIN 
BLAST FURNACE LININGS, 


COWPER and other HOT AIR STOVE BRICKS. 


Coke Oven Bricks a speciality. 


SWANN RATCLIFFE & CO 


n 
Telephone : Manufacturers of High Temperature Refractory Materials, er Giles 


Wirksworth 30, 


SPECIALITIES: Siliceous Fire Bricks and Aluminous Bricks for the Stoker Arches of Babcock & List. 
Wilcox and Stirling Boilers, Siemens Furnace Chamber Walls, and Chamber Arches, etc., also 


Registered Office: specially suitable for the Crowns and Arches of Soaking, Puddling, Re-heating Furnaces, and Gas 


BRASSINGTON, 


near Wirksworth, 


Siliceous Fireciays, etc. 


Works. Especially suitable for Cupola Lining. Raw White Derbyshire and Ground Ganisters— Werks: 
PLUTO FIRE CEMENT 


BRASSINGTON, 


near Wirksworth, 


Derbyshire. FURNACE CONSTRUCTIONAL ENGINEERS. Derbyshire. 


CASTINGS _ “star 


FOUNDRY ”’ 
FOR ENG | N EERS, Birmingham Street, 
WILLENHALL, 
MOTOR TRADES,| | s™Frs. 
&c. No. 25, WILLENHALL. 
Telegrams : 
Castings Sand-Blasted. 


WILLIAM HARPER, 
SON & Co, Ltd, 


Maileable and Soft Grey Ironfounders. 


FERRO-ALLOYS 


OF EVERY ANALYSIS FOR ALL PURPOSES. 
IMMEDIATE DELIVERY FROM LARGEST STOCKS IN U.K. 


CHROMES, SILICONS, TUNGSTEN, 

MOL:BDENUM, MANGANESE, COPPER, 

TITANIU , PHOSPHORUS, VANADIUM, 

ALUMINIUM, TANTALUM, COBALT, Etc. 

{ CHROMK M, COPPER, MANGANESE 


ORES, MINERALS, ETC. 


WATSONS (Metallurgists) LTD. 


Head Office: LANCASTER STREET, SHEFFIELD: 


London Office: 8, SOUTHAMPTON ROW, W.C.1. 
Works: PLATT STREET, NEEPSEND, SHEFFIELD. 


Werks Established 1823 


| OF Hick lies STEEL BY PROCESS 


STEEL PLATES) 


th : d and Tank Ptotes: Shasta: 


STEEL BARS 


| TENSILE STEEL 
In Plates,Shects.and Bars. 


AnoBILLETS, DEAD SOFT, AND GUARANTEED CARBONS. WELDING ann CASE HARDENING STEEL. 
SUPPLIED TO ADMIRALTY, WAR OFFICE.BOARD OF TRADE, LLOYDS, ENCLISH we FOREICR RAILWAYS. 
PIC IRON, Foundry and Forge. Brand “RG. LINCOLN.” 


Ai 
peci 


les. Tees. and Sectional Bars of all descri 
rsfor Ferro Concrete 
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